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For ALMOST FOUR DECADES physicians have recog- 
nized the merits of infant-feeding formulas of cow’s 

milk, water and Dextri-Maltose*. 
Liquid In LACTUM and DALACTUM, Mead’s brings new 
Formetes convenience to such formulas—for LACTUM and DA- 
LACTUMare prepared for use simply by adding water. 


Convenient 
e LACTUM, a whole milk formula, is designed for 
/ Simple to full term infants with normal nutritional needs. 
rrepere DALACTUM is a low fat formula for both premature 
Nutritionally and full term infants with poor fat tolerance. Both 
Sound are generous in protein. *T.M. Reg. U.S. Pat. Of, 
Generous in 
MI DS 
Protein 


MEAD JOHNSON & CO. 
EVANSVILLE 21,1ND., U.S.A. 
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not fatty indigestion... . but fat tolerance 

Infants digest and absorb fats less efficiently than either proteins or carbohydrates.' This is impor- 
tant to bear in mind, since certain animal milks produce volatile, unabsorbable fatty acids causing 
gastrointestinal irritation’. which may contraindicate their use as replacements for human or cow's 
milk in hypoallergenic diets. 

Mull-Soy solves this problem. (1) The only fat in Mull-Soy is soy oil which does not form volatile 
fatty acids in the infant's intestinal tract. (2) Mull-Soy protein contains neither casein nor lactalbu- 
min, (3) Mull-Soy supplies essential nutritional values of protein, fat, carbohydrate and minerals. 
Mull-Soy is a liquid palatable, homogenized, hypoallergenic 

(vacuum packed) food—high in unsaturated fatty acids consid- 


ered essential for growth. 
At drugstores in 15>) flurd ounce tins, 


Jeans, Mart, W.M. infant Nubition, ¢.¥.Mosby  Mull-Soy diluted with equal volume of water 


4th 140. 

2. Hilditch, The Chemical Composition of Natural Fats, 
Joho Wiley & Sons, 2nd of. rev... p.127, 

3. Breanemann, Practice of Pedistrics, W.F, Co., voll, 
chap. 26, 9.3 


For hypoallergenic diets in infants and adults look to 


MULL-SOY” 


The Borden Company, Prescription Products Division ON 
950 Madison Avenue, New York 17 ae Total Minerals 
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Carbohydrate 


Water 


Carbohydrate 


Total Minerals 
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years... 


From birth to at least the age of 14 years, 
investigators now agree children are 
susceptible to rickets, with scarcely 
diminished frequency.' 
The critical periods of active skeletal 
growth are found in infancy and childhood, 
lasting through at least the years 
just preceding puberty.’ 
Throughout these formative years patient cooperation 
assuring an adequate vitamin D intake is readily 
obtained by the use of 


L in propylene | 


preparations 


Average dose for infants 2 drops, 
- DRISDOL, trademark reg. U. S. & Canada for children 4 to 6 drops, in milk. 
CARTOSE, trademark reg. U. S. & Canada 


SPECIFICALLY DESIGNED FOR INFANT FEEDING 


LESS FERMENTATION 
LESS DIGESTIVE DISTURBANCES 
S CARTOSE® 
New Yorx 13,.N. Y. Winosor, Ont. MIXED CARBOHYDRATES 


IN EASY-TO-USE LIQUID FORM 
L Follis, R. H., Jackson, D., Eliot, M. M., and Park, E. A.: Am: Jour. Compatible with all milk formulas 

Dis. Child., 66:1, July, 1943. Bottles of 16 fl. oz. Write for Formula Blanks 
2. Stearns, G.: Jour. Lancet, 63:344, Nov., 1943. 
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A natural source of vitamins A and D 
in pleasantly-flavored, candy-like form 
readily taken by children of all ages. 
Each tablet supplies a vitamin content 
of 312 units of vitamin D and 


3,120 units of vitamin A*. 


WHITE LABORATORIES, INC. 


NEWARK 7, N. J. 


*U. S. P. daily minteum requirement 
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ASPIRIN 


This special Children’s Size 
Bayer Aspirin makes it easy 
for mothers to follow your 


prescribed dosage. 


U rite for samples 
The BAYER COMPANY DIVISION 


OF STERLING ORUG INC. 


170 Varick Street « New York 13, N.Y. 
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Lactalbumin- 
prescribe 


Meyenberg Evaporated 
Milk 


Liquio By the makers of Hi-Pro® High-Protein 
Low-Fat Powdered Cow's Milk. 


For further information, literature, for- 
mula feeding cards, write 


oe Special Milk Products, Inc. 


Los Angeles 64, California * Since 1934 
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Younger 
Infants 


Rennet-custards, made from uncooked milk with 

“Junket” Brand Rennet Powder or Tablets, are among the first 

desserts advised by pediatricians for young infants. These delicious, 
eggless milk desserts, more easily digested than milk itself, help to cater 
to the younger infant’s developing preference for solid foods— 

thus permitting early spoon feeding of a pleasing new texture in a desirable variety 
of flavors and colors. Quickly prepared, and in no way changing the 
nutritive values of uncooked milk, rennet-custards afford a 

welcome diversity to, and heightened interest in, this all-important 

food for the younger infant. Mothers will appreciate your 

specific recommendation on your Diet Lists. 

BRAND FOODS 


wal 


Chr. Hansen's Laboratory, Inc. 
LITTLE FALLS, N. Y. 
A-8 


Untreated Milk —show- “Junket” Rennet Powder ~ sweet- 
‘ough curds, ened, six flavors. 

often hard to digest. Reanet ~ 

ened, unflavored (particularly for 

very young infants and diabetics). 


~milk with rennet 
added, showing fine “JUNKET” is the trade-mark of Chr. Hansen's Laboratory, Inc, 
readily digested curds. for its rennet and other food products. 
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With the development of Florida Frozen Concentrated Orange Juice, it is now 
a simple matter—regardless of season—to assure the inclusion of this 
universally appealing and outstandingly high natural vitamin C food source 
in daily pediatric meal planning. Preserving the flavor of fresh juice at its best, 
the new Frozen Concentrate comes to the consumer also with the same 

richness of vitamin C—and natural fruit sugars — for quick energy release to the 
growing child.’ Thus, mothers can now quickly and conveniently provide for 
their children a daily adequacy of natural vitamin C' and other nutrients*— 

so vital to the proper maintenance of tissue integrity,‘ calcium utilization and 
the enhancement of bodily vigor, stamina and resistance to disease.’ 


* Among the richest known sources of vitamin C are the citrus fruits, They also contain vitamins A, B,, 
and P, and readily assimilable natural fruit sugars, together with other factors 
such as iron, calcium, citrates and citric acid. 


FLORIDA CITRUS COMMISSION - LAKELAND, FLORIDA 
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MILK... 


. How easy it is to overlook this simple 
fact, that Pet Milk is milk... good milk to 
pecan drink . . . and its usefulness extends far 


beyond bottle-feeding days. 


Physicians think of Pet Milk first in terms 
of infant feeding. Its broad background 
of clinical trial, together with each 
doctor's successful use of Pet Milk in 
both difficult and normal feeding cases, 
has built this lasting recognition. 


Yet in ever growing numbers children 
who have thrived during infancy on 

Pet Evaporated Milk continue to drink this 
good whole milk after weaning. The 
same qualities recommend it . . . its 
unfailing sterility, its soft, readily digested 
curd, its economy as compared to other 
forms of milk. Pet Milk, diluted half 

and half with water, is complete in all the 
food values of rich whole milk. 


Of special importance, too, is the 
fortification of Pet Milk with pure 
crystalline vitamin D in the approved 
amount, which provides automatically 
during growing years the needed 
amount of this sunshine vitamin for 
optimal growth and dentition long after 
cod-liver oil days are past. 


So when mothers ask the common 
question, “When do I change my baby to 
regular milk?,” the wisest answer is 

“Pet Milk és milk. There is no better — no 
more wholesome kind of milk for your 
child through all his growing years.” 


PET MILK COMPANY 


1441. Arcade Building, 
St. Levis 1, Misseuri 
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PATHOGENESIS OF MEGALOBLASTIC ANEMIA IN INFANCY 
An Interrelationship Between Pteroylglutamic Acid and Ascorbic Acid 
CHARLES D. MAY, M.D. 
£. N. NELSON, M.D: 

C. U. LOWE, M.D. 

AND 
R. J. SALMON, MSc. 


With the Technical Assistance of Drusilic Deis 
MINNEAPOLIS 


EGALOBLASTIC anemia in infants and children has been 

recognized in much the same circumstances as in adults. 
Pernicious anemia is exceedingly rare but has been reported as begin- 
ning even in infancy.t Megaloblastic anemia has occasionally been 
found in association with steatorrhea* and other disorders interfering 
with the ingestion, absorption or utilization of essential nutrients.* 
These types of megaloblastic anemia are uncommon and occur through- 


out the period of infancy and childhood. It has become evident that 
there is a form of megaloblastic anemia which is commoner and occurs 
predominantly in the first year of life. 

Although the existence of megaloblastic anemia in infants was verified 
by bone marrow biopsy at least as early as 1940 by Veeneklaas,* the 
prevalence of this type of anemia in infancy was not fully appreciated 
until 1946, when the very complete descriptions by Zuelzer and Ogden ° 


From the Department of Pediatrics, University of Minnesota Medical School. 

Presented in part before the Central Society for Clinical Research, Chicago, 
Nov. 4, 1949, 

1. Peterson, C. J., and Dunn, S, C.: Pernicious Anemia in Childhood, Am. J. 
Dis. Child, 71:252 (March) 1946, : 

2. Thomson, M. L.; Dalton, H. W., and Wilson, U. K.: Megaloblastic Anemia 
in Celiac Disease, Lancet 2:238, 1949. 

3. Davis, L. J.: Macrocytic Anemia in Children, Arch. Dis. Childhood 19:145, 
1944, 

4. Veeneklaas, G. M. H.: Ueber megalozytare mangelanamien bei Kleinkin- 
dern, Folia haemat. 65:303, 1941. 

5. Zuelzer, W. W., and Ogden, F. N.: Megaloblastic Anemia in Infancy: A 
Common Syndrome Responding Specifically to Folic Acid Therapy, Am. J. Dis. 
Child. 71:211 (March) 1946. 
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in America and Amato* in Italy appeared. The clinical syndrome 
ably depicted by these authors is now so well known that it will suffice 
to emphasize certain features : 

1. Examination of the peripheral blood alone will not always 
suffice for detection of the megaloblastic character of the marrow 
because the circulating erythrocytes in this anemia are not always 
macrocytic and not all macrocytic anemias are associated with a 
megaloblastic marrow. Only by ‘examination of the marrow can the 
diagnosis of megaloblastic anemia be establ'shed with absolute accuracy. 
Failure to study the marrow has been the reason for the ignorance 
as to the prevalence of megaloblastic anemia in infancy. Undoubtedly 
many instances of this disorder have been labeled merely as “nutritional” 
or “secondary” anemia. Now the ease of obtaining marrow by needle 
aspiration makes it possible to be more accurate in diagnosis. 

2. The majority of infants with megaloblastic anemia have been 
between 5 and 11 months old. This anemia is uncommon after 1 year 
of age. 

3. The symptoms are remarkably uniform. The onset is insidious, 
with gradually increasing anorexia and pallor until a final phase of the 
illness, when a precipitous decline may occur. There is usually no 
antecedent illness other than ordinary infections of the respiratory tract 
or occasional diarrhea. The maternal history or the patient’s race, 
sex, social status or prematurity generally provides no unusual 
associations. 

4. “Spontaneous” remission occurs frequently, but dramatic and 
lasting cure is regularly effected by pteroylglutamic acid (folic acid). 
This is in contrast to the pernicious type of megaloblastic anemia, 
which requires continued therapy to prevent recurrence. 


PATHOGENESIS * 


The megaloblastic type of marrow, it is generally agreed, indicates 
a deficiency of those essential hemopoietic principles found especially 
in liver. It is axiomatic that the megalobiastic character of the marrow 


6. Amato, M.: Clinical Histories and Hematologic, Biochemical and Patho- 
genic Studies on 25 Cases of Hyperchromatic Megaloblastic Anemia Observed in 
Young Infants, Pediatria 54:71, 1946. 

7. Preliminary reports of some of this material have been published: (a) 
May, C. D.; Nelson, E. N.; Salmon, R. J.; Lowe, C. U.; Lienke, R. I, and 
Sundberg, R. D.: Experimental Production of Megaloblastic Anemia in Relation 
to Megaloblastic Anemia in Infants, Bull. Univ. Minnesota Hosp. 21:208, 1950. 
(b) May, C. D.; Nelson, E. N., and Salmon, R. J.: Experimental Production of 
Megaloblastic Anemia (An Interrelationship of Pteroylgiutamic Acid and Ascorbic 
Acid), J. Lab. & Clin. Med. 34:1724, 1949. (c) May, C. D.; Nelson, E. N.; 
Aldrich, R. A.; Salmon, R. J., and Lienke, R. I.: Megaloblastic Anemia in Infancy. 
Am. J. Dis. Child. 77:127 (Jan.) 1949. 
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must be accurately identified according to strict criteria. The essential 
teatures of such marrows have been extensively described.* 

At the present time two factors have been separated from liver which 
appear to be intimately related to the development of a megaloblastic 
reaction in the marrow: vitamin B,, and pteroylglutamic acid, or folic 
acid. Milks of the several species, which may constitute the sole food in 
early infancy, contain both vitamin B,, and pteroylglutamic acid. 
These vitamins have also been found to be present in human feces. 

The frequency of megaloblastic anemia in infancy has aroused great 
curiosity as to the manner by which these infants became deficient in 
pteroylglutamic acid and/or vitamin B,,. It is not difficult to conceive 
of circumstances which might lead to deficiency of these vitamins in 
infancy. Some of these are (1) deficient diet; (2) altered bacterial 
flora in the intestine; (3) impaired gastric function; (4) impaired 
intestinal absorption; (5) defective intermediary metabolism; (6) 
unusual requirements, including those caused by infection, rapid growth, 
prematurity, imbalance or loss of “sparing effects” and presence of 
inhibitors or antagonists, and (7) inadequate stores from the mother. 

It should be immediately apparent and must be emphasized that 
it is not to be expected that any one mechanism will account for all 
instances of megaloblastic anemia in infants or children. One should 
anticipate a variety of types of megaloblastic anemia, such as occur in 
adults in pernicious anemia, sprue, hepatic disease and malnutrition. 

As has already been mentioned, conditioning factors, such as 
gastrointestinal disorders, which might lead to a deficiency of vitamin 
B,, or pteroylglutamic acid were not observed in the great majority of 
the infants suffering from megaloblastic anemia. Frequent infections 
causing increased requirements of these vitamins has been proposed as 
a common mechanism. Megaloblastic anemia of infants is uncommon 
in proportion to the frequency of infections. While infections may be 
incriminated, this serves only to raise the question as to the manner by 
which they cause these specific deficiencies. 

Naturally the diets of these infants were scrutinized, and at first 
they seemed most heterogeneous and to be the types which regularly 
permitted infants to thrive. Data on one group of 25 infants who 
were fed almost exclusively at the breast were collected during World 
War II in Naples, Italy.* The American reports concerned mostly 
infants fed ordinary pasteurized cow’s milk, evaporated cow’s or goat's 
milk and proprietary cow’s milk infant foods. Aldrich and Nelson 
made the observation that the diet of all the patients in their series 


8. Jones, O. P.: Morphologic, Physiologic, Chemical and Biologic Distinction 
of Megaloblasts, Arch. Path. 35:752 (May) 1943. Footnotes 3, 4, 5, 6 and 7a. 
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was the same proprietary infant food.’ In a subsequent paper, Zuelzer *° 
noted that 70 per cent of his patients had been reared on either human 
milk or proprietary infant foods of the same percentage composition 
as human milk. Human milk and those artificial foods most nearly 
resembling it contain 1.5 per cent protein, whereas evaporated and 
whole cow’s milk formulas as generally prescribed by pediatricians 
contain about 2.2 per cent protein. This difference led to the supposition 
that the lower protein intake might predispose infants to megaloblastic 
anemia, However, there are many conditions in infancy which result 
in lowered intakes of protein and yet are rarely complicated by 
megaloblastic anemia. 

Furthermore, it has not been possible to produce megaloblastic 
anemia in experimental animals by feeding diets inadequate only in 
protein.” Wills** and Day * produced macrocytic anemia in monkeys 
by means of diets which were low in animal protein but deficient in 
other essential nutrients as well. The only other means of producing 
megaloblastic anemia in experimental animals has been to use combina- 
tions of vitamin-free protein in the diet, a pteroylglutamic acid antag- 
onist, such as aminopterin,”’ and suppression of intestinal bacteria by 
antibiotics. Diets extremely low in protein but supplemented with all 
known vitamins result only in a moderate anemia which is neither 
macrocytic nor megaloblastic.** Therefore, one might expect that lower 
intake of protein, if of any significance in connection with megaloblastic 
anemia, would be important chiefly in terms of vitamins intimately 
associated with the protein. 

An interesting observation regarding the diets of infants in whom 
megaloblastic anemia developed, stressed by Aldrich and Nelson and 
commented on by Zuelzer, was the frequent history of an inadequate 
intake of vitamin C (in at least 50 per cent of the reported cases). 
Clinical signs of scurvy were present in 25 per cent of the patients 
with megaloblastic anemia. There were several reasons which led us 


9. Aldrich, R. A., and Nelson, E. N.: Megaloblastic Anemia in Infants, 
Journal-Lancet 67:399, 1947. 

10. Zuelzer, W. W.: The Syndrome of Megaloblastic Anemia in Infancy, in 
Lejwa, A.: Symposia on Nutrition, Cincinnati, Robert Gould Research Foundation, 
Inc., 1947, vol. 1, p. 79. 

11. Wills, L., and Billimoria, H. S.: Production of a Macrocytic Anemia in 
Monkeys by Deficient Feeding, Indian J. M. Research 20:391, 1932. 

12. Day, P. L.; Langston, W. C., and Shukers, C. F.: Leukopenia and Anemia 
in the Monkey Resulting from Vitamin Deficiency, J. Nutrition 9:637, 1935. 

13. Welch, A. D.; Heinle, R. W.; Sharpe, L. T., and Epstein, M.: Chemical 
Antagonism of Pteroylglutamic Acid in a Pig, Proc. Soc. Exper. Biol. & Med. 
65: 364, 1947. 

14. Cartwright, G. E.: Dietary Factors Concerned in Erythropoiesis, Blood 
2:140, 1947, 
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to seize on this observation as having some importance as a factor in 
the pathogenesis of this type of megaloblastic anemia: 

1. Megaloblastic anemia has been reported frequently as a complica- 
tion of scurvy.” 

2. Patients with pernicious anemia have been encountered who were 
said to be refractory to liver extract until ascorbic acid was adminis- 
tered.** 

3. Either pteroylglutamic acid or ascorbic acid will relieve the 
tyrosyluria induced in scorbutic guinea pigs by feeding excessive 
tyrosine.** 

4. Megaloblastic anemia had not been produced by feeding a wide 
variety of deficient diets to species which are able to synthesize 
ascorbic acid.'* 


5. Wills * and Day * had produced macrocytic anemia in monkeys 
with diets devoid of animal protein or containing vitamin-free casein, 
but the animals were protected from anemia if milk or ordinary casein 
and ascorbic acid were included in the diets. 

Therefore, it would seem unlikely that in infants fed cow’s milk 
formulas with adequate ascorbic acid megaloblastic anemia would 
develop unless some interference with intake, requirements or utilization 
of vitamin B,, or pteroylglutamic acid was present. If in an infant 
fed at the breast this anemia developed, one would also be led to suspect 
the health of the mother or the adequacy of her diet. It has already 
been stated that conditioning factors were uncommon but the frequency 
of deficiency of vitamin C was impressive among infants in whom 
megaloblastic anemia developed. 


PLAN OF EXPERIMENTS 


The objective was to feed monkeys (a species susceptible to deficiency of vita- 
min C and known to be capable of having megaloblastic anemia*!) the type of 
milk diets which infants with megaloblastic anemia had consumed, with and 
without vitamin C, The blood and bone marrow were to be carefully followed. 
The effects of vitamin C, vitamin By and pteroylglutamic acid were to be tested 
both therapeutically and prophylactically. 

Monkeys varying in age from newly born to nearly mature were employed 
to include the demands of growth. The composition of anthropoid milk is more 


15. (a) MacMillan, R. B., and Inglis, J. C.: Scurvy: A Survey of 53 Cases, 
Brit. M. J, 2:233, 1944. (b) Vilter, R. W.; Woolford, R. M., and Spies, T. D.: 
Severe Scurvy, J. Lab. & Clin. Med. 31:609, 1946. (c) Zuelzer, W. W.; Hutaff, 
L., and Apt, L.: Relationship of Anemia and Scurvy, Am. J. Dis. Child. 77:128 
(Jan.) 1949, 

16. Dyke, S. C.; Della Vida, B. L., and Belikat, E.: Vitamin C Deficiency in 
“Irresponsive” Pernicious Anemia, Lancet 2:278, 1942. 

17. Woodruff, C. W.; Cherrington, M. E.; Stockell, A. K., and Darby, W. J.: 
The Effect of Pteroylglutamic Acid and Related Compounds upon Tyrosine Metabo- 
lism in the Scorbutic Guinea Pig, J. Biol. Chem. 178:861, 1949. 
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nearly that of human milk than that of any other species,’* making nutritional 
requirements of the two species seem more comparable. 

The milk diets employed and some data on their compositions are given in 
tab'’e 1. It will be noted that different quantitative levels of protein intake were 
utilized, and the effect of adding more protein to the lower protein diets was tested. 
The milks were also selected to bring out any qualitative differences due to the 
species from which they were derived or methods of handling the milk in the 
process of manufacture. 

It was found that, in order to avoid delay in the development of anemia, pre- 
cautions, such as boiling or addition of copper, must be exercised to remove the 
last traces of vitamin C from the experimental diets. 


RESULTS OF EXPERIMENTS 


All the diets when fed ad libitum with adequate vitamin C enabled 
the monkeys to thrive, and in no instance did megaloblastic anemia 
develop during the control periods, extending from two and one-half 


Taare 1.—Experimental Diets 


Composition* 
Total PGA, 
Protein, Megm./i00 Vitamin C, 
Type Gm. /100 Ce. Mg./00 
Human milk........... x 0.8 (fretih) 0.2 (boiled) 
Infant food A (SM-A§) paraliel....... 0.3 02 
Infant food A + easein er és 
Infant food © (aimilac$))... 5 03 
Intant food © + easeint 
Dried cow's milk (klim$) formula... ‘ 0.6 (boiled) 
Evaporated cow's milk formula 2, 4 0.5 (boiled) 
Evaporated goat's milk (Meyenberg) 
Pasteurized cow's milk. ; 3. 04 0.1 (boiled) 


* The following vitamins were aleo provided in 100 ce.: 800 U. 8. P. units of vitamin A; 
UC. § P. unite of vitamin D; 0.07 mg. of thiamine 0.1 mg. of riboflavin; 65 mg. of nieotinic 
acid, and any other vitaming present in the milk. Also, 40 mg. of ferrous gluconate was given 
dally in the milk. 

Pteroyigiutamic acid was determined by microbloassay with Streptococeus fecalis and hog 
kidney conjugase, 

! Vitamin © was determined by chemical analysis. 

&§ Terms so marked are registered trademarks. 

1 As produced prior to July 148. Since then aseorbie acid has been included to provide at 
least me. per liter 

Casce brand of calcium caseinate. 


months to one and one-half years. Megaloblastic anemia developed 
in every monkey, no matter which of the diets was fed ad libitum, if 
vitamin C was not given. The animals ate heartily (consuming at least 
150 to 200 ce. per kilogram of body weight a day) until symptoms of 
scurvy appeared. Representative experiments are presented in graphic 
form in figures 1, 2 and 3. 

A very uniform sequence of symptoms appeared in the monkeys in 
which megaloblastic anemia developed. For the first two to three 
months on one of the experimental diets devoid of ascorbic acid a 


18 Van Wagenen, G.; Himwich, H. E., and Catchpole, H. R.: Composition 
of the Milk of the Monkey (M. Mulatta), Proc. Soc. Exper. Biol. & Med. 48:133, 
1941, 
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Kb., Cm./100 Ce. Whole Cow's Milk Diet 


160 


wie 
2600} 


2500 
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2300F 
2200} 
2100 


@Diet unchanged, Protein 3.5%, 50mg. Ascorbic acid dlye 
Doys 0 © 20 30 40 50 60 70 80 90 100 HO i20 130 140 150 


Fig. 1—Hemoglobin and weight curves of control monkey 23, fed a diet of 
whole cow's milk plus ascorbic acid as indicated. 
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Fig. 2.—Hemoglobin and weight curves of monkey 24, with megaloblastic 
anemia, fed a diet of whole cow’s milk without ascorbic acid. The marrow became 
normoblastic on treatment with pteroylglutamic acid; the animal died of scurvy. 
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monkey would gain weight, behave normally and reveal no anemia or 
tendency toward a megaloblastic type of marrow. The first signs of ill 
health were gradual loss of weight and a lessening of appetite. Changes 
in the bones of the wrist characteristic of scurvy have been found at 
this time, but obvious signs of scurvy, such as periorbital hemorrhages, 
gingival hemorrhage, beading of the costochondral junctions or pain 
and swelling in the extremities, did not usually appear until several 
weeks later. The hemoglobin and marrow usually remained normal 
for about a week after obvious scurvy, occasionally up to a month. In 
2 animals megaloblastic anemia developed before signs of scurvy 
appeared. Once scurvy became evident, a series of dramatic changes 
began. The anorexia became profound, and the monkeys lost their 
usual spirit, alertness and activity, tending to sit hunched in a corner 


Hb. Gm./100 Ce. 
13.0 


Deys 0 © 20 30 40 50 60 70 80 90 NO 120 130 40 160 160 [70 180 190 200 210 220 
Fig. 3.—Hemoglobin and weight curves of monkeys 11 and 17, fed diets of 


human milk and goat's milk. These 2 animals were used throughout both experi- 
mental periods, and the administration of ascorbic acid to the controls is indicated. 


of the cage. Leukopenia was a common finding at this stage. Diarrhea 
almost always developed, rapidly becoming severe. Often the feces 
became paler, fatty and foul, reminiscent of the stools of sprue. Mucus 
was rare; fresh blood was uncommon and when present appeared to 
be a result of scurvy. It may be mentioned in passing that the stools 
became normal promptly after appropriate vitamin therapy, but anti- 
biotics had little if any effect. The gums became necrotic and fetid. 
The fur lost its luster and was sometimes shed in large amounts. A 
number of animals became so desperately ill that supportive treatment, 
such as gavage, parenteral administration of fluids and antibiotics, was 
required to prolong their lives until a specific type of therapy could be 
tested. In this terminal phase, pallor and anemia developed rapidly 
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and the marrow would frequently change from normoblastic to megalo- 
blastic in a few days. As soon as an appropriate vitamin therapy was 
instituted, all these symptoms and findings were promptly relieved, and 


Taste 2.—Summary of Animal Experiments 


Approximate Number 
of Days Before 
Appearance of 
Monkey Megaloblas- 
No. Diet No. Ss tie Anemia Comments 


No seurvy or anemia in 9 days 

PGA vitamin C intramuscu- 
larly effeetive 

No seurvy or anemia in 135 days 

Died on 634 day 

Died on 199th day 

Died on 190th day 

Died on Téth day 


No effect from vitamin Bis 
intramuseulariy in 40 br. 
PGA intramuscularly effective 
Vitamin C given 10 days before 
death, on 106d day; marrow 
recovering 
3+ vitamin C.......... . No seurvy or anemia in 220 days 
3 + vitamin C a ‘“ No seurvy or anemia in 240 days 
$ _ 123 Reeovered with 200 mg. vitamin 
(doubtful) C intramuscularly alone 
mw Killed on With day 
108 No — from vitamin Bis in 
r. 
Sodium pteroyltrigiutamate 
(teropterin}) by mouth 
effective 
PGA by mouth effective 
No seurvy or atemia in 165 days 
No seurvy or anemia in 312 days 
Killed on Si2th day 
PGA prevented megalobiastic 
marrow; killed on 120th day 
No seurvy or anemia in 2% days 
Vitamin Bis + vitamin © Intra 
museularly effective 
No seurvy or anemia in 75 dave 
No effect from vitamin Bis for 
72 br.: no effect then from 
vitamin Bie + vitamin C in 
tramuseulariy (without food 
and while saureomycin wae 
given) for 48 hr. 
No seurvy or anemia in 180 days 
7 : PGA intramuscularly effective 
4+ vitamin C............. é ae Bn Starvation, deseribed in full in 
text 
4 + 7.5 megm. of vitamin 
Bie intramuseular'y 
@ Died on 64th day 
(subclinical) 


* Control animals sre designated by the asterisk, 

+ In the control periods 50 mg. of vitamin C was given dally in the morning feeding, which 
was usually completely consumed. 

t Registered trademark. 
a surprisingly rapid recovery to good health ensued, even though the 
experimental diet was not changed. The changes in the blood and 
marrow are described in a later section of this report. 

A summary of the animal experiments is given in table 2. Megalo- 
blastic anemia was thus produced in 16 animals—every monkey fed 
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any of the experimental diets without ascorbic acid, except 14 B, which 
received 5 mg. of pteroylglutamic acid orally weekly; in this animal 
an equally profound anemia developed, but the marrow was normo- 
blastic and did not resemble the characteristic pattern seen in 
megaloblastic anemia. This is evidence that deficiency of vitamin C 
alone in the presence of sufficient amounts of pteroylglutamic acid does 
not result in a megaloblastic marrow. 

No infection of any sort was detected preceding the onset of the 
megaloblastic anemia. Tuberculin tests repeatedly elicited negative 
reactions. The anemia developed as quickly in the nearly mature 
monkey as it did in the newborn, some of which were reared artificially 
from the moment they were born. Macacus rhesus and Macacus 
cynomolgus species of monkeys behaved identically. The two sexes 
were equally susceptible, and, needless to say, the maternal diets varied, 
some of the animals being born in captivity where the maternal diets 
seemed adequate. There was no evidence of antecedent gastric or 


intestinal disorders. Gastric analyses before the experiments showed 


free acid to be present in the fasting secretion in all but 1 monkey 
after stimulation with histamine. 

To show that reduced intake of food from anorexia could not of 
itself cause megaloblastic anemia, a starvation experiment was 
conducted. 


Monkey 25 was given a restricted intake of dict 4, but 50 mg. a day of vitamin 
C was given orally as well as ferrous gluconate and the B vitamins to the same 
amount as to the other animals; no supplementary vitamin By or pteroylglutamic 
acid was given. Water was given ad libitum. This animal’s food intake was kept 
at 100 ce. daily for two weeks and then at 50 cc. daily (one tenth of what he ate 
when fed ad libitum) for an additional month. During this experiment his weight 
declined from 2.1 to 1.5 Kg., a loss of 25 per cent of his body weight. He main- 
tained his vigor and appetite, and, except for being thin, he appeared entirely 
normal, Neither anemia nor any alteration in the marrow suggestive of megalo- 
blastosis developed. Reduction of food intake as a result of anorexia in the other 
experiments on animals was never so severe as in this experiment. 


No attempt will be made in this place to give a comprehensive 
description of the hematology in the monkey experiments. Sundberg 
has already formulated a preliminary report ™ comparing the hema- 
tologic picture of these monkeys with that seen in megaloblastic anemia 
of infancy, and a more complete illustrated account will be published 
later. To quote from the preliminary report : 

The marrow abnormalities, perhaps most similar in their development and regres- 
sion te those seen in the megaloblastic anemia of infancy, fulfill all rigid criteria 
for complete acceptance. The abnormalities seem as nearly similar to those seen in 
the human megaloblastic anemia as one could expect in an experimental animal. 
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Fig. 4.—Typical cells from the bone marrow of an infant with megaloblastic 
anemia. 


: Fig. 5.—Typical cells from the bone marrow of a monkey with experimentally 
induced megaloblastic anemia. 
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It is further stated that “the differences between the megaloblasts of 
the monkey and of the human seem minimal . . . and at present the 
variations seem no greater than those seen in the megaloblast of the 
human.” The changes in the neutrophil series which are so character- 
istically a part of the marrow abnormalities in the megaloblastic 
anemia of infants were also conspicuous in the marrows in the experi- 
mentally induced megaloblastic anemia. Figures 4 and 5 show some 
of the characteristic cells seen in the marrows. 

As soon as it was found that megaloblastic anemia could be produced, 
an attempt was made to gather data concerning the effect of the impli- 
cated vitamins B,, and pteroylglutamic acid as well as vitamin C. These 
were tested alone and in combination, always while the animal remained 
on the diet being consumed when the anemia developed. The effects 
of these substances are indicated in table 2 and summarized in the 
following recapitulation of animal experiments leading to megaloblastic 
anemia. 

1. When vitamin C was provided adequately, the diets tested did not lead to 

megaloblastic anemia. 

2. If vitamin C was inadequate, these diets all resulted in megaloblastic 
anemia. 

3. Age, sex, maternal diet and species appeared to have no influence. 

4. There were no antecedent abnormalities in gastric and intestinal function. 

5. Diets with proteins differing qualitatively and quantitatively behaved 
identically. 

6. Infection did not appear to play an etiologic role in these experiments. 

7. Megaloblastosis of the marrow was quickly eliminated by pteroylglutamic 
acid, orally or intramuscularly, even without the addition of vitamin C to 
the experimental diet. 

& Vitamin C given alone might permit gradual return of the marrow to 
normal. 

9. When vitamin By alone was administered intramuscularly, the megalo- 
blastic marrow was not significantly altered within seventy-two hours. 

10. Simultaneous administration of vitamin Bu and vitamin C, given intramus- 
cularly, caused a prompt reversion of the marrow to normal. 

11. The megaloblastic anemia and its attendant symptoms were cured by 
appropriate crystalline vitamins while the experimental diet was being 
continued, This is strong evidence that the protein was adequate. 

12. Marked reduction in food intake alone, leading to severe malnutrition. 
did not cause anemia or a megaloblastic marrow. 

13. Doubling the protein intake did not delay the onset of megaloblastic anemia 
in the vitamin C-<deficient animals. 

14. Vitamin C deficiency as such did not cause the megaloblastic pattern in the 
marrow, as it was prevented by regular administration of sufficient pteroyl- 
glutamic acid orally even though scurvy and anemia developed. 

15. Vitamin Bu given intramuscularly prophylactically did not prevent the 
characteristic development of the mega'ob!lastic anemia. 


# 
j 
& 
& 
t 
: 
hi 
4 


MAY ET AL—MEGALOBLASTIC ANEMIA IN INFANCY 203 


Data on pteroylglutamic acid in the livers and excreta of some of 
the experimental animals are given in table 3. 

As may be seen, these data in regard to the liver content of pteroyl- 
glutamic acid are in keeping with the development of megaloblastic 
anemia and its cure by this acid. The urinary excretion did not reveal 
the difference in the animals. The fecal excretion was as large in the 
anemic animals as in the normal animals. 


RELATION OF EXPERIMENTAL MEGALOBLASTIC ANEMIA TO 
MEGALOBLASTIC ANEMIA OF INFANTS 


A comparison of the syndromes exhibited by the infants and the 
monkeys with megaloblastic anemia reveals a close similarity in symp- 
toms and course, namely: insidious onset of anorexia, increasing 
gradually as pallor appears, and the terminal stormy phase with profound 
anorexia and pallor, leukopenia, diarrhea, anemia and megaloblastic 
marrow, promptly affected by treatment with pteroylglutamic acid. 


Taste 3.—Total Pteroylglutamic Acid in Excreta and Livers* 


Megm./Gm. 
Urine Liver 
Control animals J Control animal... .. 142 
Anemie animals J ¥ Anemic animaist... 6.18 (0.04 to 0.48) 


Feees 
Control animals 
Anemic animals. 


bi y with Strept feealis and hog kidney 


conjugase, 
t These values are averages on 6 animals. 


One might well raise a question as to the frequency of deficiency 
of vitamin C in infants in whom megaloblastic anemia develops. It has 
already been mentioned that scurvy was discovered in approximately 
25 per cent of reported cases of megaloblastic anemia in infancy, and 
in fully 50 per cent of the reported cases there was a history of grossly 
inadequate intake of vitamin C. The actual status as regards saturation 
with vitamin C of those infants manifesting megaloblastic anemia whose 
histories would lead one to believe that their intake of vitamin C was 
adequate was not given in any of the papers cited. 

It should be recalled that the tissues may become deficient in vitamin 
C even when the intake is at a level which ordinarily would be adequate, 
if the patient suffers from infection, diarrhea, vomiting or unusual 
individual requirements.** Whenever the tissue content of vitamin C of 


19. Kadji, L.; Lught, J., and Kadji, C.: A Test for the Determination of the 
Vitamin C Storage, J. Pediat. 15:197, 1939. Abt, A. F., and Farmer, C. J.: 
Decreased Absorption of Ascorbic Acid in Diarrhea, ibid. 18:756, 1941. Harris, 
L. J.; Passmore, R., and Pagel, W.: The Influence of Infection on the Vitamin 
C Content of the Tissues of Animals, Lancet 2:183, 1937. 
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infants ingesting usual amounts of vitamin C has been studied, it has 
been found to be surprisingly low in a small percentage even though 
they appeared quite normal.*” A much shorter time is required for 
marked tissue depletion than for symptoms of scurvy to appear.** It 
would not, therefore, be surprising (if vitamin C deficiency and megalo- 
blastic anemia are related) that this form of anemia would tend to occur 
not only as a complication of scurvy and obvious vitamin C deficiency 
but also in the group whose deficiency of vitamin C would be unrecog- 
nized unless specially examined. 

Suggestive circumstantial evidence may be provided by noting the 
fact that the age distribution of megaloblastic anemia in infants coincides 
with that of scurvy, both being most common between 5 and 11 months 
of age and rare after 1 year. The patients thus far reported were 
collected largely in 1944 and 1945, when the incidence of scurvy was 
at a peak, as it tends to be in disturbed times, like war and postwar 
periods.* Very few cases of scurvy or megaloblastic anemia are being 
seen at present. 

A more convincing item of circumstantial evidence is the complete 
disappearance of megaloblastic anemia within the past two years among 
the infants being fed S-M-A® and similac,* the two proprietary infant 
foods suspected in the reports of Zuelzer and Ogden and Aldrich and 
Nelson and tested in this investigation, Until two and a half years 
ago these foods did not contain any vitamin C, as it was recommended 
by the manufacturers that vitamin C should be prescribed by the 
physician. Unfortunately, all too frequently infants do not receive 
supplementary vitamins through misunderstanding and neglect on the 
part of the physicians and parents or refusal by the infants. During 
the past two and one-half years, vitamin C has been included in S-M-A® 
and similac® in such amounts as to insure an adequate intake of vitamin 
C without supplementation. There have been no cases of megaloblastic 
anemia known to occur among infants fed similac* or S-M-A® since 
vitamin C has been included. 

Infants with megaloblastic anemia reported recently have been fed 
with formulas which still depend on supplementation with vitamin C 
such as evaporated cow's milk and evaporated goat's milk.*** In fact, it 
is quite possible that many instances of “goat's milk anemia,” which 


20. Ingalls, T. H.: Studies on the Concentration of Ascorbic Acid in the Tis- 
sues, J, Pediat. 14:593, 1939, 

21. Yavorsky, M.; Almaden, P., and King, C. G.: The Vitamin C Content of 
Human Tissues, J. Biol. Chem. 106:527, 1934. 

22. Woodruff, C. W.; Ripy, H. W.; Peterson, J. C., and Darby, W. J.: 
235: 195, 1946, 

22a. Woodruff, C. W.; Ripy, H. W.; Peterson, J. C., and Darby, W. J.: 
Variable Response to Vitamin Bu of Megaloblastic Anemia,. Pediatrics 4:723. 
1949. 
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has long been a problem, are due to lack of ascorbic acid in the diet 
rather than to any peculiar property of goat's milk. A cursory review 
of the literature reveals much suggestive evidence that such is the case, 
e. g., in infants fed fresh milk from goats grazing on fresh fodder 
megaloblastic anemia does not develop, whereas in those fed milk from 
goats being fed dried fodder or evaporated goat’s milk megaloblastic 
anemia commonly develops if supplementary vitamin C is not given.” 
Our own experiment with goat’s milk (monkeys 11 B and 17 B, table 2 
and fig. 3) revealed that without vitamin C megaloblastic anemia 
developed but when vitamin C was provided the control animal thrived 
and anemia did not develop. 

Amato's report of 25 infants in whom megaloblastic anemia developed 
after prolonged feeding at the breast might be explained as due to 
deficiency of vitamin C or other substances in the breast milk because 
of poor diets probably available for the mothers in Naples during the 
war, when his series was collected. The first possibility is not unlikely, 
because our experiment with human milk (monkeys 11 A and 17 A, table 
2 and fig. 3) demonstrated that megaloblastic anemia developed if a 
monkey was fed human milk that had been obtained from mothers receiv- 
ing adequate diets and boiled to destroy its vitamin C content. But 
megaloblastic anemia did not develop when boiled human milk was fed 
with vitamin C added. We have found that the pteroylglutamic acid 
content of fresh human milk is no greater than that in the other milks 
used in these experiments (table 3). 


COMMENT 


Our experiments indicate that a chronic deficiency of ascorbic acid 
leads to a deficiency of pteroylglutamic acid or some difficulty in the 
metabolism of pteroylglutamic acid or related compounds ** which 
results in a megaloblastic pattern in the marrow. It would seem reason- 
able to insist that the details of the vitamin C status of persons in whom 
megaloblastic anemia develops will have to be made clear in each case 
before this mechanism can be excluded. Vitamin C cannot prevent or 
cure megaloblastic anemia in every infant."© We have already empha- 
sized that there are several ways in which a deficiency of hemopoietic 
factors may arise. However, as megaloblastic anemia has disappeared 
among those infants being fed milks which supply adequate vitamin C, 
the major importance of the mechanism revealed by our experiments 
must be recognized. 


23. Glanzmann, E.: Klinische und experimentelle Studien fiber Ziegenmilch- 
anamie und Dystrophie, Jahrb. f. Kinderh. 111:127, 1925-1926. 

24. Nichol, C. A., and Welch, A. D.: Synthesis of Citrovorum Factor from 
Folic Acid by Liver Slices: Augmentation by Ascorbic Acid, Proc. Soc. Exper. 
Biol. & Med. 74:52, 1950. 


j 

| 

ew 

3 
ats 


206 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


What role vitamin B,, plays in the pathogenesis of megaloblastic 
anemia in infants or in the experimental disease in monkeys cannot be 
decided from the data at hand. Pure vitamin B,, and refined liver 
extract containing significant amounts of vitamin B,, but only a few 
micrograms of pteroylglutamic acid are sometimes able to effect a 
complete cure of infants with megaloblastic anemia.** Our experiments 
seem to provide more evidence that vitamin B,, is apparently unable 
to convert a megaloblastic marrow to normal when pteroylglutamic acid 
or related compounds are unavailable,** whereas, on the other hand, 
pteroylglutamic acid can be effective without the addition of vitamin B,,. 
Vitamin B,, had no effect on the megaloblastic marrow in the scorbutic 
monkeys unless vitamin C was given at the same time. Vitamin C may 
serve to make pteroylglutamic acid or related compounds available by 
reversing the process that occurred when vitamin C was deficient. 
Definitive data concerning tissue stores of vitamin B,, in megaloblastic 
anemia in infants or the experimental animals are not yet available. 
We have experiments and analyses under way which we hope will 
provide data on these points. 

Treatment of Megaloblastic Anemia of Infants.—These studies of 
the pathogenesis of megaloblastic anemia of infants have a practical 
bearing on therapy. 

Vitamin B,, should not be used alone for the treatment of the 


megaloblastic anemia in infants. The experimentally induced anemia 
is not affected by vitamin B,, alone, and reports of its use in infants 
have revealed failures in treatment.** In the patients, as in the experi- 
mental animals, if vitamin C is given with vitamin B,, a better result 
can be anticipated, But pteroylglutamic acid is unquestionably superior 
therapy. It is obvious that enough vitamin C should be given to infants 
with this anemia to make certain the tissues are saturated. 


Perhaps the best empiric therapy for the present, which will cover 
all types of megaloblastic anemia seen in infancy and childhood, is the 
provision of adequate amounts of ascorbic acid (200 mg.), pteroyl- 
glutamic acid (15 mg.) and crude liver extract (2 cc. of liver injection, 
2 U. S, P. units per cubic centimeter) given intramuscularly daily at 
the start and then’orally as long as seems indicated. A proper diet and 
therapy for infections or other disorders present naturally should be 
provided promptly. 


25. Footnote 22a. Footnote 7c. 

26, Meyer, L. M., and others: Studies in Pernicious Anemia Patients Treated 
with Liver Extract and Folic Acid Antagonists, Am. J, M. Sc. 218:197, 1949, 
Heinle, R. W.; Welch, A. D., and Shorr, H. L.: Interrelationship of Pteroyl- 
glutamic Acid and Vitamin By in Induced Anemia of Swine, J. Lab. & Clin, Med. 
34: 1763, 1949, 
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AEROSOL STREPTOMYCIN TREATMENT OF ADVANCED 
PULMONARY TUBERCULOSIS IN CHILDREN 


JOSEPH 8. MILLER, M.D. 
HAROLD A, ABRAMSON, M.D. 
AND 
BRET RATNER, M.D. 
NEW YORK 


TREPTOMYCIN has proved effective in inhibiting the growth ot 

tubercle bacilli in vitro, in animal tuberculosis and in acute exuda- 
tive, in miliary and in surface lesions of human tuberculosis. It is much 
less effective in the presence of caseation, in patients whose organisms 
have developed streptomycin resistance and in tuberculosis of certain 
organs, such as the brain, bones, lymph nodes and kidneys.‘ This 
raises questions concerning the factors influencing the reaction between 
the organism and the antibiotic and suggests methods of improving the 
treatment of tuberculosis by altering these factors. 

One of the crucial factors in this reaction is the concentration of the 
antibiotic. By employment of the aerosol route of administration, 
extremely high concentrations of streptomycin may be introduced into 
the lungs without discomfort and without the consequent danger of toxic 
blood levels. This route of administration has a further advantage in 
that certain substances may be added to the streptomycin solution to 


From the Pediatric Department of Sea View Hospital, Staten Island, New 
York. 

This research was supported in part by The Asthma Research Foundation of 
Boston, and The Foundation for Research in Pulmonary Disease of New York City. 

1. (a) Streptomycin in Treatment of Infections: Report of 1,000 Cases, 
Committee on Chemotherapeutics and Other Agents, National Research Council, 
J. A. M. A, 182:4-11 (Sept. 7); 70-77 (Sept. 14) 1946. (6) Howlett, K. S., Jr. 
and O'Connor, J. B.: Treatment of Tuberculosis with Streptomycin: A Clinical 
Report on Streptomycin in the Treatment of Tuberculosis, New York, National 
Tuberculosis Association, to be published. (c) Minutes of the Fifth Streptomycin 
Conference, United States Veterans’ Administration, Chicago, April 1948. (d) 
Streptomycin in the Treatment of Tuberculosis: Current Status, Report to the 
Council on Pharmacy and Chemistry, J. A. M. A. 238:584-593 (Oct. 23) 1948. 
(e) D’Esopo, N. D., and Steinhaus, J. E.: Streptomycin Therapy, with Special 
Reference to Pulmonary Tuberculosis, Am. Rev. Tuberc. 56:589-605, 1947. (f) 
Levine, E. R.; Klein, W. S., and Froman, A.: Streptomycin as Adjunct in Treat- 
ment of Acute Pulmonary Tuberculosis, J. A. M. A. 1838:808-813 (Nov. 13) 
1948. 
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alter favorably the local environment and increase the streptomycin 
effect on the tubercle bacilli. 

A study of the effectiveness of massive doses of streptomycin in a 
special diluent administered by aerosol for treatment of pulmonary 
tuberculosis is the subject of this report. The patients treated were the 
12 children with the more serious forms of pulmonary tuberculosis in 
the Children’s Division of Sea View Hospital during the year July 
1948 to July 1949, 

METHODS 

Solution Employed.—A therapeutic aerosol solution was made up as a vehicle 
for streptomycin, containing 0.1 per cent triton® A-20 (detergent), 2 per cent 
glycerin (for its stabilizing action on the mist) and a sodium bicarbonate diluent 
of pu 8 Sodium bicarbonate was chosen for the alkalizing agent because it is one 
of the main constituents of the body's own buffering system, it exerts a liquefying 
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Fig. 1.—Graph showing effect of triton® A-20 and pu value on sensitivity of 
resistant strain of Mycobacterium tuberculosis. Procedures were performed in 
presence of 0.1 per cent triton® A-20. Note that streptomycin resistance decreases 
as fu increases in presence of triton® A-20. At pu 6 the organisms seem actually 
to metabolize streptomycin (streptomycin “dependence” ). 

effect on mucus and it is readily inhaled in high concentrations without deleterious 
local or systemic effects.? The rationale for employing these ingredients is pre- 
sented in detail later under “Rationale of Aerosol Therapy.” 

To test the in vitro effect of this solution and its various ingredients, a bac- 
teriologic study was undertaken,’ employing a standard strain of tubercle bacilli 
resistant to 1,000 units of streptomycin per cubic centimeter (fig. 1). This study 
revealed that the fa of the medium and the presence of triton® A-20 have profound 


2. Miller, J. B., and Tsai, P.: Unpublished data on studies in which aerosols 
of 10 per cent sodium bicarbonate were repeatedly inhaled without irritation or 
other harmful effect. 

3. Hurwitz, C., and Miller, J. B.: Effect of Triton A-20 and pu Value on the 
Streptomycin Sensitivity of a Resistant Strain of M. Tuberculosis, Am. Rev. 
Tuberc, 62( 1a) :91-98, 1950. 
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influence on the effectiveness of streptomycin against resistant bacilli. As the pa 
of the medium was increased in the presence of 0.1 per cent triton® A-20, the 
resistance decreased from 1,000 units per cubic centimeter at pa 6.5 to 100 units 
per cubic centimeter at fu 7, to 10 units per cubic centimeter at pu 7.4 and no 
resistance at pu 8. The diminution and loss of resistance appear to be due to the 
combined effect of the triton® A-20 and the alkaline pu values, since other data have 
shown that neither factor alone exerts such profound effects. Of course, the full 
effect of triton® A-20 cannot be tested by this simple procedure, since such a test 
would require the presence of lipid caseous material under in vivo conditions. The 
results of the test verify the rationale and desirability of clinical studies of the 
solution as constituted by us in pulmonary tuberculosis. 

Technic of Therapy.—Oxygen was used as the source of pressure to produce 
the aerosol because of its ease of control and availability. De Vilbiss no. 40 
nebulizers were employed because of their uniform efficiencies and the safety from 
spillage conferred by their vertical necks. In the beginning, the technic described 
by Abramson and his associates was employed to standardize each nebulizer by its 
efficiency in delivering phenolsulfonphthalein * so that the dose received by each 
child could be determined. This test was later omitted when it was observed that 
there was no significant variation in the efficiencies of the nebulizers tested. 


Two technics of administration were employed, depending on the age of the 
patient. It was seen that older children who were cooperative arid intelligent 
enough to operate a Y tube could be treated in the usual manner for adults. This 
consisted in producing aerosol only on inhalation by manually opening and closing 
the Y tube in rhythm with respiration. An occasional child found it difficult to 
coordinate operation of the Y tube with his respirations in the beginning, but most 
children over 6 or 7 years of age soon learned the procedure. 

Certain modifications in the accepted technic were made for the patients of 
this age group (fig. 2.4). One was the addition of a 3 inch (7.6 cm.) length of rub- 
ber tubing to the oral end of the nebulizer so as to extend the point of aerosol 
delivery about 2 inches (5 cm.) into the mouth. This prevented the baffling out 
of aerosol particles by the teeth and tip of the tongue, avoided the risk of breaking 
the glass delivery end of the nebulizer by biting and provided a soft and slightly 
compressible mouth piece for the comfort of the relatively small mouths of children. 

Second, it was discovered to be necessary in most children to occlude the externa! 
nares with a band of adhesive tape, moist cotton tampons or sponge rubber plugs. 
When this was omitted, poor therapy often resulted from one of two circumstances, 
First, the child could effectively close off his oral cavity and simply breathe atmos- 
pheric air through his nose by bringing the dorsum of his tongue into apposition 
with his soft palate. This results in loss of almost the entire aerosol stream from 
the mouth into the atmosphere (fig. 2B). On the other hand, the child could open 
this lingual-palatal valve during the pause after inhalation or during actual exhala- 
tion and cause the aerosol which might enter the mouth at those times to exit 
through the nose (fig. 2C). Of course, this can occur only if Y tube control is 
faulty. By occluding the external nares, the mouth is made the sole breathing 


4. (a) Abramson, H. A.; Sklarofsky, B., and Reiter, C.: Procedure for Deter- 
mination of Aerosol Delivery and Stability During Nebulization, Ann. Allergy 
7:612-618, 1949. (bh) Abramson, H. A.: Present Status of Aerosol Therapy 
of the Lungs and Bronchi, in Vallés, P.: Progress in Allergy, New York, S. 
Karger, 1949, vol. 2. (c) Abramson, H. A.; Reiter, C.; Gettmer, H. H., and 
Sklarofsky, B.: Aerosols: I. The Urinary Excretion of Inhaled Phenolsuifon- 
phthalein Mists, Ann. Allergy 7:761-769, 1949. 
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orifice, Y tube correlation is simplified for the child and loss of aerosol through 
the nose is avoided. The observer can then be confident of good therapeutic tech- 
nic, as confirmed by the absence of a cloud of mist about the patient's head. 

The infants, young children and older children who were unable to operate a 
Y tube were a special problem. It is hard for a nurse to operate the Y tube for 
a child because of the difficulty of judging the proper time to occlude the Y tube. 
The first method attempted was that of having the nurse simply tape the child's 
nose to insure mouth breathing and hold the continuously generating nebulizer in 
the child’s mouth. This method was soon abandoned as it is wasteful of personnel 
time and results in the retention of only about 15 per cent of the streptomycin 
delivered.® 

Next, each child in this group was treated in a commercial transparent oxygen 
therapy tent which covered the entire crib. The streptomycin blood levels with 
this method were insignificant or 0, owing to the large volume of air space which 
greatly reduced the atmospheric concentration of suspended streptomycin. Our 
observation of inefficient therapy with large tents agrees with that of others.* 


Fig. 2.—-A, proper method of administering aerosol to older children. The 
nares are occl and a rubber mouth piece is attached to the nebulizer. The 
mouth piece prevents baffling of the aerosol by the teeth or tip of the tongue. 
B, improper method of administering aerosol to older children. Failure to occlude 
the nares may result in closure of the lingual-palatal valve, with nasal breathing 
of atmospheric air and loss of aerosol from the mouth. C, improper method of 
administering aerosol to older children, Failure to occlude the nares may result 
in loss of aerosol throw - the nose owing to opening of the lingual-palatal valve. 
This can occur only if aerosol is ara so generated during the pause after 
inhalation or during actual exhalation. Occlusion of the nares eliminates these 
possibilities of error. 


Progressively smaller tents and hoods were then used, with correspondingly 
progressive increases in the blood levels. Attempts were made to reduce the air 
space further by the use of various commercial masks designed for aerosol or 
oxygen therapy, but it was noted that the children would not tolerate such masks 
because of the pressure about the nose and mouth, the irritation of the external 
ears by the rubber strap and the obstruction to the line of vision resulting from 


5. Miller, J. B.; Mann, F., and Abramson, H. A.: A Method for Topical 
Anesthesia by Nebulization of Local Anesthetics, Dis. of Chest 16:408-420, 1949. 

6. Knott, F. A., and Southwell. N.: Aerosol Penicillin in Oxygen Tent, Arch. 
Dis. Childhood 21: 16-18, 1946. 
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the high brims of the masks. These masks also showed a decided tendency to slip 
off the face, possibly because of lack of sufficient development of the bridge of the 
nose to anchor them in place. 

It was then apparent that the most efficient and acceptable device for infant 
use must be neither a mask nor a tent but a hood of the smallest size possible. 
There are several commercially available hoods for aerosol therapy of infants. 
Their expense, large size and low efficiency led one of us (J. B. M.) to devise 
a cellophane® face hood which is small, soft, efficient and inexpensive. The 
hood consists of a bag or balloon of cellophane® covering the entire face (fig. 3). 
The perimeter of the hood encircles the anterior half of the head, running under 
the chin inferiorly, in front of the ears laterally and to the vertex of the skull 
superiorly. The hood is blown out like a balloon by the pressure of the oxygen 


Fig. 3—Cellophane® face hood for administering aerosol to younger children. 
In addition to being oe it is more efficient than larger hoods and tents and 
is better tolerated than masks. 


entering it, so that it touches the patient only along its circumference. The 
details of construction are presented elsewhere.? 

This hood is well tolerated by infants and small children because (1) it is of 
light weight, (2) it does not interfere with vision, (3) it does not exert pressure 
on the mouth or nose and (4) its straps do not touch the ears. The fastenings 
are secure so that slipping does not occur and frequent readjustments are not 
necessary. The patient need not lie down as with other hoods but may be propped 
up on a pillow or sit upright during therapy. One nurse may treat several 
children at the same time, thereby conserving personnel time. This face hood 
is of advantage because it is much more efficient than larger hoods, is inexpensive 


7. Miller, J. B.: Special Techniques in Aerosol Therapy of Infants and 
Children, in Abramson, H. A.: Treatment of the Asthmatic Patient, Baltimore, 
Williams & Wilkins Company, to be published. 
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enough to assign a separate hood to each patient and can be disposed of after 
a course of therapy if desired. If it is preferable to use the hood indefinitely 
or for consecutive patients, it can be cleansed by washing in soap and water and 
soaking in an antiseptic solution. 

When the face hood is employed, one may observe the mechanics of respiration 
in relation to the aerosol stream. It is to be remembered that the aerosol is 
being continuously produced. Most children will accept the rubber mouth 
piece and thereby receive primary deposition of aerosol particles within the 
respiratory tract, li the mouth piece is not accepted, an L tube can be sub- 
stituted to baffle out the larger particles and return them for renebulization. 
In either case there is at all times a high concentration of mist within the cello- 
phane® face hood or actually within the mouth. Thus, the entire volume of 
tidal air—whether inhaled orally or nasally—is highly saturated with aerosol 
particles. If the side vent of the nebulizer is left unstoppered, the patient exhales 
air under slight positive pressure back into the nebulizer and out the side vent. 
This means that most of the aerosol being produced during exhalation is forced 
back and trapped out in the nebulizer, particularly the relatively larger particles. 
The smaller particles are lost into the atmosphere, as can be seen by observing 
the thin mist that emerges at the vent on exhalation. 

If a rubber tube of the same diameter as the vent is attached at the vent 
and coiled once or twice about the neck of the nebulizer so as to point away 
from the patient, the stream of exhaled air can be prevented from blowing 
against the patient’s neck, and a small additional amount of exhaled aerosol can 
be trapped out in the tube. As this liquid gradually accumulates in the tube 
it tends to be drawn back into the nebulizer by gravity and by the negative 
pressure present at the vent during inhalation. Thus, much of the therapeutic 
material produced during exhalation is saved for renebulization. Practically 
all the active material is confined within the face hood, nebulizer and coil, so 
that no free aerosol can be seen in the room and the chances of contact sensi- 
tization of nursing personnel are slight. This was an important consideration, 
if only for psychologic reasons, and will be discussed further under the heading 
“Toxicity.” The blood levels obtained by this method are almost as great 
as those following therapy by older children who are able to control the Y tube 
and are higher than those resulting from the use of other tents, hoods and masks 
employed before this face hood was devised (fig. 4). 

This method is safe and effective for prolonged use. The open vent of the 
nebulizer serves as an additional breathing orifice, so that a temporary cessation 
of incoming oxygen or air causes no serious disturbance. The cellophane® 
bag can be seen to expand and contract partially with each respiratory cycle, so 
that a method of observing respiration is available. 

Of the great number of small cellophane® hoods of various designs and 
lines of attachment that were tried, this one was settled on as the safest, most 
efficient and best tolerated. After the face hood was once applied to the face, 
the children felt no discomfort and could see all about the room, so that the 
initial apprehension was mild and short lived. After the first treatment or two, 
the children were perfectly relaxed and often napped during therapy. One infant 
(case 5) who was at first too weak to sit up alone was propped in a semireclining 
position by means of a wooden inclined plane and took the treatment just as well 
as the other children. 

Dosage.—The dosage of streptomycin employed in this study was 2 Gm. daily, 
administered in two doses of 1 Gm. each, for three to six months. Since 
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streptomycin is more bulky and less soluble than penicillin, it was observed to be 
impractical to dissolve 1 Gm. in less than 5 cc. of diluent. In higher concen- 
trations streptomycin tended to be deposited out during nebulization, thus occluding 
the capillary feed arm of the nebulizer. Even with this large volume of solution, 
the oxygen had to be humidified by bubbling through water to diminish the 
deposition of solidified streptomycin. 

After the 5 cc. was completely nebulized, at least 1 cc. of additional diluent 
was introduced and nebulized to rinse out the residual streptomycin adhering to 
the walls of the nebulizer. If solidified streptomycin was beginning to accumulate 
at the junction of the capillary tubes, the rinse was injected through the vent 
in a forceful stream to dislodge the solid particles. A short hypodermic needle 
(no. 27) was employed so as not to break the capillary tubes. If the feed 
arm was completely occluded by streptomycin, a dust particle or the tiny piece 
of rubber often picked up by a large hypodermic needle when it is pushed into a 
rubber-capped vial to mix the streptomycin, the feed arm had to be cleared 
out from above. This was accomplished by carefully injecting the rinse directly 
into the upper end of the feed arm, using a longer (no. 24) hypodermic needle. 


Fig. 4—Average streptomycin blood levels obtained immediately after aerosol 
administration by various technics in children. Face hood therapy results in 
higher levels than any of the conventional methods except Y tube therapy. 


Administration of this large volume resulted in the delivery of about 95 
per cent of the streptomycin from the nebulizer, as determined by comparative 
studies with phenolsulfonphthalein.§ The amount retained in the lungs was 
unknown and must have varied with the technics employed. Some conclusions 
may be drawn from the data of Abramson, Reiter, Gettner and Sklarofsky,*¢ 
who studied the pulmonary clearance of phenolsulfonphthalein mists. Their 
data indicated that up to 36 per cent of the phenolsulfonphthalein delivered was 
recovered in the urine within four hours under optimal conditions. This may be 
less with the hood procedure in infants. Thus, we may state with some assurance 
that up to 0.36 Gm. of streptomycin per treatment may be deposited in the lungs 
with our technics, This is much more than has been deposited by other workers, 
as will be discussed later. 

Blood Levels—The average blood levels obtained by the various methods 
are illustrated in figure 4. It is evident from this chart that the face hood technic 


8. Footnote 4. Miller.’ Miller, J. B.: The Time Factor and Nebulizer 
Delivery in Aerosol Therapy, read before the American College of Allergists, 


Chicago, April 17, 1949. 
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results in higher blood levels than any other method employed, except actual 
Y¥ tube therapy. A representative graph of the blood levels obtained is presented 
in figure 5. This graph illustrates the fact that substantial (though probably not 
bacteriostatic) blood levels were obtained by aerosol administration and that a 
single treatment resulted in a blood level of twenty-four hours’ duration. The lungs 
evidently become saturated with streptomycin and release it to the blood stream 
slowly, so that the pulmonary tissues contain a high concentration for a long 
period. This is in contrast to the results of intramuscular administration of 
similar dosage, which gives a blood level that is higher but of shorter duration 
and a lung level that is relatively low and transient. It also contrasts sharply 
with curves for penicillin absorption following aerosol administration, since 
penicillin is absorbed more rapidly from the lungs than is streptomycin, resulting 
in a high penicillin blood level of short duration.’ 

The blood levels herein reported are not considered sufficiently high to 
influence the course of the disease. Their chief value is as an indication of the 
efficiency of aerosol technics. They are cited here because practically all 
previous publications on aerosol therapy of tuberculosis have reported that the 


of bowre after inhalation of one gram of streptonyeia 
Fig. 5.--Graph showing representative curve for blood levels after inhalation of 
streptomycin by Y tube technic. Inhalation of 1 Gm. of streptomycin results in a 
 scoagy e blood level and persistence of streptomycin in the blood for twenty- 
‘our hours. 


administration of streptomycin aerosol does not result in demonstrable blood 
levels, We feel that our high blood levels have come from careful attention 
to technical details of aerosol administration, as well as employment of large 
volumes of streptomycin in high concentration for long therapeutic periods. 
Time Factor——The duration of each aerosol treatment was much longer than 
that ordinarily employed, Most aerosol treatments reported were of ten to 
twenty minutes’ duration, In our study, the Y tube technic required an average 
of one hour of continuous therapy and some patients took even longer. The second 
technic, in which aerosol was generated continuously into a face hood, required 
about forty minutes. The importance of this factor is based on the obvious 
premise that, with all other factors equal, the volume of the intrapulmonary 
dose varies directly with the duration of exposure to aerosol. Other factors 
in dosage will not be discussed here as they are covered adequately elsewhere.’ 


9. Laurent, A. M.; McIlroy, A. P., and Hadley, F. P.: Penicillin and Strepto- 
mycin in Lungs and Blood Serum of Rats Following Inhalational and Intramuscu- 
lar Administration, Proc, Soc. Exper. Biol. & Med. 68:213-216, 1948. 
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CLINICAL RESULTS 

Toxicity—All 12 patients were completely free of sensitivity or 
toxicity reactions to either streptomycin or triton® A-20. In no instance 
was there any deleterious effect on the blood picture, blood chemical 
values or results of function tests of the liver and kidneys. Over the 
prolonged period of therapy, it was inevitable that a few disorders of 
the upper respiratory tract and contagious diseases occur ; these included 
chickenpox in the 3 youngest patients. One child (case 7) had a new 
fever (temperature of 102.5 F.) on the third day of treatment which 
subsided spontaneously after four hours. The fever did not recur, 
although treatments were continued without pause. A girl (case 5) 
experienced an increase in her usual chronic cough for the first two 
weeks of therapy, but the cough disappeared completely after that time. 
Another child (case 3) had three minor nosebleeds during the six 
months of therapy and one or two treatments were omitted after each 
episode, with no return of the bleeding on resumption of therapy. 

No mucosal or dermatologic manifestations of sensitivity occurred 
in any of the patients, despite the intimate exposure of the skin of the 
face, neck and hands and the mucosa of the nose, mouth and eyes. 
Nasal smears for eosinophilia turned positive during treatment for only 
1 patient (case 3). The reactions of this patient remained negative to 
intradermal and patch tests for sensitivity to streptomycin and triton® 
A-20, as did those of all other patients, but he showed positive skin 
reactions to several inhalant allergens. He continued aerosol therapy 
without demonstrating clinical allergy. 

There have been several reports of severe skin reactions to strepto- 
mycin among nursing personnel, and a large outbreak of this type 
occurred at Sea View Hospital during the year preceding the institution 
of aerosol therapy. The recent decline of such reports concomitant with 
the progressive purification of streptomycin lends weight to the 
possibility that a toxic impurity may have existed in the batches of 
streptomycin employed at that time. At any rate, the nursing personnel 
engaged in aerosol administration observed certain precautions against 
undue exposure, including the wearing of gowns, gloves, caps and masks. 
No reactions attributable to streptomycin occurred in any patients or 
nurses in the aerosol group. This observation is impossible to evaluate, 
since there were no reactions in the patients or nurses in other depart- 
ments of the hospital during the same period. Until confidence was 
established, the cellophane® face hood employed in the younger children 
was a psychologic assurance for the nursing personnel, since it allowed 
little or no aerosol to escape into the open air of the room and con- 
sequently diminished the possibility of contact. As the treatments 
continued over a long period without mishap, there were noticeable 
relaxation and lessening of concern. 
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Description of Cases.—The present series consists of 12 children 
with tuberculosis, varying from 8 months to 15 years in age. There 
were 3 with pulmonary cavitation, 1 with miliary tuberculosis with no 
evidence of active extrapulmonary lesions, 1 with tuberculous pneumonia, 
3 with chronic exudative primary lesions, 1 with possible reinfection 
tuberculosis with apical infiltration and 3 with atelectasis of a segment, 
lobe or entire lung. Since the number of children was inadequate to be 
treated statistically or to set part of the group aside as controls, each 
case was treated on its own merits and will be presented individually. 

In order to evaluate response to treatment, a detailed study was made 
of each patient before, during and after the course of therapy. In 
addition to the routine history, all information concerning previous 
administration of streptomycin was noted in connection with the possible 
development of streptomycin resistance. Careful examination of the 
skin and the mucous membranes of the nose and throat was stressed to 
provide controls for any future allergic reactions. Roentgenograms of 
the chest, including tomograms whenever helpful, were made every two 
wecks for each patient during the early stage of treatment and every four 
weeks after a definite favorable response was noted. Gastric washings 
for acid-fast bacilli were performed at least once a week (often daily) 
if bacilli were demonstsated and every two weeks after they no longer 
occurred, At least two cultures per patient were made to verify con- 
sistently negative smears. Streptomycin sensitivity studies on the 
tubercle bacilli were performed for all children with gastric washings 
yielding bacilli. 

Blood counts, urinalyses and determinations of sedimentation rate 
were performed every four weeks. Curves for temperature, pulse rate 
and weight were kept on the nursing charts. Allergic studies included 
frequent intradermal skin tests and patch tests with both streptomycin 
and triton® A-20 and nasal smears for eosinophilia employing Hansel’s 
staining technic. 

To study any possible toxic effect of triton® A-20, additional tests 
were performed before and after therapy, including quantitative deter- 
minations of the main chemical constituents of the blood and a battery 
of hepatic and renal function tests. Streptomycin blood levels were 
determined in all patients at various intervals after inhalation of 1 Gm. 
of streptomycin. 

REPORT OF CASES 

Case 1—~E. C. was a 15 year old Negro girl, with a fresh tuberculous 
cavitation and consolidation of the upper lobe of the left lung (fig. 6). This 
lesion developed in the hospital while she was convalescing from a surgical fusion 
of the left shoulder for tuberculous osteoarthritis. She had previously had a cavity 
in the upper lobe of the right lung which had closed during a nineteen month 
course of therapy with artificial pneumothorax. 


The involvement of the upper lobe of the left lung became apparent on Sept. 
14, 1948, as an exudative infiltration with cavitary high lights at the apex of the 
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Fig. 6 (case —— roentgenogram showing fresh tuberculous cavitation and 
consolidation of the upper lobe of left lung. yom ic appearance of 
cavity. C, after hor ea and one-half months, the cavitation consolidation are 
completely cleared, leaving only a persistent fibrotic strand ond a slight pleural 
thickening. D, tomographic appearance on clearing. 
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left lung and first left interspace, evidently the result of reactivation of an old 
hematogenous seeding. Until this time, the left lung had been clear. The lesion 
progressed rapidly. The results of gastric and sputum examinations for acid-fast 
bacilli became positive (few per slide) on October 6 (twenty days after onset) 
and were increasingly positive thereafter. The infiltration spread to involve 
the entire upper lobe by October 11 (twenty-five days after onset) and the high 
lights were more definite. The fulminating nature of the lesion led to the 
institution of aerosol therapy on October 29 (forty-five days after onset). Sensi- 
tivity studies on the organisms at this time revealed a resistance to | unit and 
sensitivity to 5 units of streptomycin per cubic centimeter. 

The lesion continued to progress clinically and roentgenologically until the 
sputum was graded as Gaffky II on November 5 (eight days after beginning of 
aerosol therapy); there was a cavity 2 cm. in diameter on November 11 (fourteen 
days after beginning of aerosol therapy), and the sedimentation rate at that 
time had risen to 64 mm. per hour. 

After this date, results of all determinations returned rapidly to normal, The 
sputum and gastric studies for acid-fast bacilli showed no organisms November 
15 (eighteen days after beginning of aerosol therapy) and remained negative on 
both direct smears and cultures. The infiltration diminished rapidly and finally 
disappeared completely, to leave only a few healed fibrotic strands in the apex 
of the left lung and a slight pleural thickening over the upper lobe of the left 
lung by March 18, 1949 (one hundred and thirty-eight days after beginning of 
therapy). The cavity began to shrink soon after institution of therapy and 
became impossible to visualize on plain films. Repeated tomograms revealed that 
the cavity had become a faint, thin-walled annular high light less than 1 cm. in 
diameter and this finally disappeared completely by March 18, 1949. Therapy 
was discontinued on this date. The sedimentation rate had gradually decreased 
and was 20 mm, per hour by April 5. Clinically, the child improved remarkably 
and gained 11 pounds (5 Kg.) during therapy. After follow-up observation for 
twelve months, her lesion is still clinically healed. 

Case 2.--A. P. was a 9 month old Puerto Rican girl with progressive primary 
tuberculosis, as evidenced by cavitary destruction of most of the left lung 
(fig. 7). She had been admitted to another hospital seven weeks previously, 
with a history of cough and fever of eleven days’ duration. The reaction to the 
Mantoux test was positive and the roentgenogram of the chest revealed a patch 
of consolidation in the middle of the left pulmonary field. There was no 
response to penicillin and sulfadiazine therapy, and the lesion in the chest 
continued to increase in size. She was given | Gm. of streptomycin and 1 Gm. 
of thiazolsulfone (promizole®) daily for six weeks and transferred to Sea View 
Hospital. 

Physical examination on her admission to this hospital revealed a poorly 
nourished infant who appeared chronically ill. There was dulness to percussion 
over the left upper part of the chest anteriorly and posteriorly, with reduced breath 
sounds and scattered rales over the same area. A friction rub was heard over the 
cardiac area. The liver and spleen were both enlarged 2 fingerbreadths below 
the costal margin. The patch test elicited a positive reaction. The examination of 
gastric contents for acid-fast bacilli repeatedly yielded the organisms on smear 
and culture. The sedimentation rate was 41 mm. per hour, and the roentgenogram 
showed pneumonic consolidation of the upper lobe of the left lung, with several 
cavities in the middle of the consolidated area at the left of the second interspace. 
There was another cavity 4 cm. in diameter in the dorsal segment of the 
lower lobe of the left lung. The diagnosis was progressive primary pulmonary 
tuberculosis, with multiple areas of cavitation in the left lung. 
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Course in Hospital-—She was given 1 Gm. per day of streptomycin intra- 
muscularly and 1 Gm. per day of thiazolsulfone orally for an additional five weeks 
without response. She -then received aerosol streptomycin as well, 2 Gm. per 
day, starting May, 3, 1949. The gastric washings were alternately positive and 
negative for organisms, until the day aerosol therapy was begun, after which 
they were all negative, including cultures. Fourteen days after the start of 


Fig. 7 (case 2).—A, roentgenogram showing progressive primary tuberculosis 
of the upper and lower lobes of left lung which had failed to respond adequately 
to intramuscular streptomycin and oral thiazolsulfone therapy. 8, lateral view 
shows extent of cavitary destruction, the arrows pointing to the large cavity in 
the dorsal segment of the lower lobe. C, after three months of aerosol therapy, 
only a single small cavity remains. D, after four months of aerosel therapy, the 
pulmonary fields are entirely clear. 


aerosol treatment, the roentgenogram showed considerable resolution in the 
consolidation and slight diminution in size of the cavities. The consolidation 
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completely disappeared and all the cavities closed during treatment. The pulmonary 
fields appeared entirely normal at the end of therapy on August 30 (one hundred 
and seventeen days after beginning of aerosol treatment). There was a gain in 
weight of 5 pounds (2,268 Gm.); her weight increased from 16 to 21 pounds 
(7,257 to 9,825 Gm.). Follow-up observation has not been possible because 
the entire family moved to Puerto Rico as soon as her therapy ended. 

Case 3.—K. B. was a 7 year old Negro boy with cavitation in the upper 
lobe of the left lung! (fig. 8). He had been admitted to another hospital March 
14, 1947, because of history of contact. Both parents had died of tuberculosis. 
He had been asymptomatic until thet time except for occasional mild infections 
of the upper respiratory tract. The diagnosis of tuberculosis was made and he 
was transferred to Sea View Hospital March 20, Physical examination revealed 
slight dulness over the upper lobe of the left lung with diminished breath sounds. 
The roentgenogram taken on his admission revealed tuberculous consolidation of 


Fig. 8 (case 3).—A, roentgenogram showing infiltration and cavitation at the 
apex of the left lung of seven months’ duration and not amenable to pneumothorax 
therapy. 8, after six and one-half months of aerosol therapy the infiltration and 
cavitation have completely cleared, leaving only a few stippled deposits of calcium 
(not visible in the reproduction). 


the upper lobe of the left lung, with moderate enlargement of the left tracheo- 
bronchial and paratracheal nodes. The patch test gave a positive reaction. 
The sedimentation rate was 56 mm. per hour. The gastric washing was negative 
for acid-fast bacilli, The diagnosis was primary pulmonary tuberculosis. 
Course in Hospital—During the next fifteen months, with only rest in bed 
slight resolution of the consolidation in the upper lobe of the left lung occurred 
with beginning calcification. There were a moderate gain in weight (5 pounds 
[2.3 Kg.]) and a gradual decline in sedimentation rate, and all gastric washings 
were negative for acid-fast organisms. This gradual improvement continued 
until June 5, 1948, when the gastric washings became frequently positive, and on 
June 14 a fresh cavity 1 cm. in diameter was noted within the calcified area. The 
cavity persisted, and artificial pneumothorax was begun October 29. Because of the 
extreme uncooperativeness of the patient and inefficient collapse of the cavity, 
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pneumothorax was abandoned Jan. 6, 1949 (after sixty-nine days). The lung had 
reexpanded by January 17, and the cavity was still present. 

Aerosol therapy was begun January 25, The infiltration quickly cleared up. 
Then the calcified area with its central rarefaction became gradually smaller 
until the cavity disappeared (August 17) and the only residuals were a few stippled 
deposits of calcium. Aerosol treatment was discontinued on August 19 (two 
hundred and one days after beginning of therapy). Plain gastric washings 
repeatedly yielded no organisms after aerosol therapy was begun. A culture 
done February 16 (twenty-one days after beginning of therapy) was positive 
and a repeat culture done on March 31 (sixty-five days after beginning of therapy) 
was negative. Cultures of August 19 and October 10 were positive. The 
child was afebrile throughout therapy as well as before therapy. There was a 
gain in weight of 4 pounds (1.8 Kg.); his weight increased from 49 to 53 pounds 
(22.2 to 24 Kg.). The sedimentation rate was 59 mm. per hour at beginning 
of therapy but became normal by May 24 (four months after beginning of therapy) 


Fig. 9 (case 4).—A, roentgenogram showing miliary tuberculosis. Miliary 
lesions do not reproduce well, but the original roentgenograms show typical miliary 
seeding from apex to base in both lungs. B, after five and one-half months of 
aerosol therapy, the pulmonary fields are entirely free of the miliary lesions 
previously present. 


and remained normal. A follow-up observation period of six and one-half months 
has been uneventful except for the occasional demonstration of organisms on 
culture noted previously. The last culture performed (November 3) yielded no 
acid-fast bacilli. 

Case 4.—G. C. was a 1 year old Negro boy with miliary tuberculosis (fig. 9). 
This child had had a “cold” for the two months before his admission. The mother 
died of pulmonary tuberculosis one month before his admission. The child was 
taken to the Board of Health for routine roentgenograms because of the contact 
history, and miliary tuberculosis was diagnosed. He was sent to Sea View 
Hospital on Feb. 1, 1949. 

Physical examination on his admission revealed a well nourished child in no 
acute distress. The only physical findings were roughened breath sounds throughout 
both pulmonary fields and pea-sized enlargement of cervical lymph nodes. 
The reaction to the patch test was positive; the gastric washing was negative for 
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acid-fast bacilli; the sedimentation rate was 38 mm. per hour, and roentgenograms 
revealed typical miliary tuberculosis throughout every portion of both pulmonary 
fields. 

Aerosol therapy was begun February 4. The child was to be watched carefully 
and the development of any extrapulmonary lesion would be an indication for 
adding intramuscular treatment with streptomycin; this proved unnecessary. The 
aerosol dosage used for this child was 4 Gm. per day, divided into two equal doses. 
No hematogenous complication developed, and the child’s lungs cleared rapidly. 
The first sign of improvement was clinical: He changed from a drowsy, toxic, 
crying child to a smiling and bright one within fourteen days after the beginning 
of therapy. He was given 150 cc. of whole blood for anemia seventeen days after 
onset of therapy. The roentgenogram taken one month after beginning of therapy 
showed definite evidence of clearing of the pulmonary fields and continued clearing 
occurred after that time. The five months’ film (July 19) was completely clear. 
Treatment was discontinued August 4 (five and a half months after beginning of 
therapy). 


Fig. 10 (case 5).—A, roentgenogram showing tuberculous pneumonia of the 
upper lobe of the left lung which had failed to respond adequately to intramuscular 
streptomycin therapy. #, after six months of aerosol therapy, the consolidation 
has cleared completely, to leave only stippled deposits of calcium (not visible in 
the reproduction). 


Plain gastric washings were negative throughout, but a culture done on Febru- 
ary 16 (twelve days after beginning of treatment) was positive for acid-fast bacilli. 
Two subsequent cultures of April 13 (after sixty-nine days of treatment) and 
August 26 (twenty-two days after end of treatment) were negative. The sedi- 
mentation rate was 38 mm. per hour when treatment was begun and had declined 
to normal by May 24 (three and one-half months after beginning of therapy). 
Results of urinalyses were normal throughout. Skeletal roentgenograms and spinal 
fluid examinations continued to show nothing abnormal. There was a gain in 
weight of 6 pounds (2.7 Kg.), an increase from 23 to 29 pounds (10.4 to 13.2 Kg.). 
After follow-up observation of six months, the child's lesion is still clinically 
healed. 


Case 5.—M. E. was an 8 month old Puerto Rican girl with tuberculous pneu- 
monia of the upper lobe of the left lung (fig. 10). This child- had a “cold” in the 
early part of October 1948, with cough, fever and irritability. Her mother had died 
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of tuberculosis shortly after the patient was born. The patient was admitted to 
another hospital. There she was observed to have dulness and rales over the left 
side of the chest with moderate respiratory distress. The roentgenogram of the 
chest showed diffuse mottling of the left pulmonary field and the inner third of the 
right. The Mantoux reaction was positive, 1 to 100, and the gastric washings yielded 
acid-fast bacilli. Administration of penicillin and sulfonamides brought no relief 
and she was given streptomycin intramuscularly for two months. This resulted in 
diminution of symptoms and slight clearing of the parenchymal lesions, but the 
changes were not impressive. 

On her admission to Sea View Hospital Dec. 28, 1948, the child was seen to 
be fairly well nourished but appeared chronically ill. She was unable to sit or to 
raise her head in a prone position. The reaction to the patch test was positive. A 
roentgenogram revealed consolidation of most of the upper lobe of the left lung 
with prominent pleural thickening. There were multiple disseminated foci of 
infiltration in the lower lobe of the left lung and a few nodular foci in the lower 
lobe of the right. The superior mediastinum was widened, owing to enlarged para- 
tracheal nodes. The sedimentation rate was 63 mm. per hour. The child had fre- 
quent high elevations in temperature, and gastric smears were found to be positive 
for acid-fast organisms. The sensitivity test on the organisms revealed a strepto- 
mycin resistance of 10 units per cubic centimeter. The diagnosis was tuberculous 
bronchopneumonia. 

Aerosol therapy was begun Jan. 25, 1949. The roentgenogram of February 21 
(after twenty-seven days of therapy) showed slight bilateral resolution and that 
of April 15 (after three months of therapy) showed considerable resolution, with 
stippled foci of calcification. The roentgenograms continued to show clearing, 
and those of June 6 (after one hundred and thirty-two days of therapy) disclosed 
complete clearing, with only a few residual calcium deposits. Aerosol treatment 
was discontinued on July 27. All studies of gastric contents gave negative results 
after the onset of aerosol therapy, including two cultures at the end of therapy. The 
sedimentation rate at beginning of therapy was 46 mm. per hour but had become 
normal by March 9 (six weeks later). The child remained afebrile except during 
a bout of chickenpox and otitis media while she received aerosol therapy. There 
was a gain in weight of 6% pounds (2,948 Gm.), an increase from 12 to 17% 
pounds (5,443 to 7,938 Gm.). After follow-up study for eight months, her disease 
has remained clinically healed and she has continued to thrive and to gain weight. 

Case 6.—J. N. was a 7 year old white boy with chronic tuberculous infiltra- 
tion of the apex of the right lung. He became ill at home in July 1948, with fever, 
anorexia, tiredness and headaches. This persisted for three weeks, and he was 
admitted to another hospital. There the reaction to the patch test was positive and 
a roentgenogram of the chest showed tuberculous infiltration of the upper lobe of 
the right lung. The examination of gastric contents gave negative results, and the 
sedimentation rate was 61 mm. per hour. There was no known contact. 

On his admission to Sea View Hospital (Jan. 5, 1949), physical examination 
disclosed a fairly well nourished white boy in no distress and with no abnormal 
physical findings in the chest. Fluoroscopy and roentgenography revealed soft 
infiltration in the apex of the right lung but no enlargement of hilar nodes. The 
reaction to the patch test was positive, and gastric washings yielded no acid-fast 
bacilli. The diagnosis was pulmonary tuberculosis of the apex of the right lung, 
possibly of reinfection type. 

Aerosol therapy was begun January 25.. The roentgenograms started to clear 
slowly after aerosol treatment was begun, and by April 18 (three months from 
beginning of therapy) the lesion was reduced to about half its original size and was 
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more fibrotic in appearance. At the end of therapy (six and three-fourths months 
from the onset of treatment) only a few linear fibrotic scars remained. Two months 
after the end of therapy the fibrotic strands had completely resorbed. 

All gastric washings were negative for acid-fast organisms before and during 
therapy. There was a gain in weight of 9 pounds (4.1 Kg.), his weight increased 
from 50 to 59 pounds (22.7 to 26.8 Kg.). After a follow-up observation of six and 
one-half months, the child’s disease is still clinically healed. 

Case 7.--T. A. was a 12 year old Negro boy with chronic primary tuberculous 
infiltration in the lower lobe of the left lung. He was admitted to another hospital 
June 22, 1945, for a check-up because of history of contact. There he showed 
roentgenographic evidence of consolidation in both lungs, and in September 1945 
multiloculated pleural effusion also developed on the right. There was no note of 
a Mantoux test or attempts at thoracentesis. 


He was transferred to Sea View Hospital September 19. On his admission he 
had a temperature of 101 F., a positive reaction to the patch test and negative 
results on an examination of a gastric washing. Roentgenograms showed caseous 
pneumonic infiltration of the entire right lung and probable cavitation with a 
thickened plastic pleuritis from apex to base, occupying the outer one third of the 
hemithorax. There was also a dense exudative infiltration in the upper lobe of 
the left lung. Thoracentesis was productive of only 10 cc. of straw-colored fluid, 
which was negative for acid-fast bacilli. 

Course in Hospital.--Examinations of gastric content had revealed no organisms 
throughout the hospital stay, except for one positive specimen in May 1946. 
Tomography ruled out cavitation, but the infiltrations persisted with little change 
until March 1946. Then a gradual but complete resolution and fibrosis of the 
infiltrates in the right lung occurred, with calcification of the tracheobronchial 
nodes, After July 1947, there gradually developed a new infiltration in the lower 
lobe of the left lung. This lesion increased gradually until April 20, 1948 and 
then remained unchanged for six months. This was the lesion attacked by therapy. 

Aerosol therapy was begun Oct. 29, 1948. The infiltration of the lower lobe of 
the left lung cleared gradually until Jan. 7, 1949 (after seventy-one days of therapy), 
when it was noted to be completely cleared, leaving only residual healed fibrotic 
strands. Treatment was discontinued February 4 (after ninety-nine days of 
therapy). 

The gastric studies, including cultures, yielded no acid-fast bacilli before and 
during therapy. The sedimentation rates were normal throughout therapy. There 
was a gain in weight of 14 pounds (6.4 Kg.), from 102 to 116 pounds (46.3 to 52.6 
Kg.). The temperature remained normal throughout, except for an elevation to 102.5 
F. lasting four hours only, occurring on the third day of treatment and subsiding 
spontaneously without symptoms or residuals. After a follow-up study of thir- 
teen months, the patient's lesion has remained clinically healed. 


Case 8-—J. R. was a 6 year old Negro boy with chronic primary tuberculosis. 
The contact was his mother, who had been hospitalized for chronic pulmonary 
tuberculosis six months previously. The child was sent to another hospital with 
signs of active primary tuberculosis. He was asymptomatic and in good nutrition. 
The roentgenogram revealed infiltration in the lower lobe of the left lung, and his 
Mantoux reaction was positive. 


On his transfer to Sea View Hospital the roentgenogram showed a fairly 
large area of consolidation in the lower lobe of the left lung, chiefly located in the 
dorsal segment. The patch test gave a positive reaction, and the sedimentation 
rate was 80 mm. per hour. The diagnosis was primary pulmonary tuberculosis. 
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Aerosol therapy was begun March 1, 1949. The roentgenograms showed gradual 
clearing of the consolidation, and by the end of therapy on August 17 (after five 
and one-half months of treatment) only a few linear fibrotic scars were visible at 
the site of previous consolidation. The gastric washings, including cultures, were 
all negative for acid-fast bacilli before and during therapy. The sedimentation 
rate gradually declined during treatment and became normal by August 23. There 
was a gain in weight of 6 pounds (2.7 Kg.), an increase from 49 to 55 pounds (22.2 
to 24.9 Kg.). There was no fever throughout therapy. After a follow-up observa- 
tion period of six months, the child’s lesions are still clinically healed. 

Case 9.—L. P. was a 3 year old Negro boy with chronic primary pulmonary 
tuberculosis. He became ill in August 1948, with cough, cervical adenitis and 
noticeable loss in weight. He was admitted to another hospital Aug. 21, 1948, 
where he was observed to have an exudative lesion in the apex of the left lung, a 
positive Mantoux reaction and a sedimentation rate of 24 mm. per hour. Intra- 
muscular streptomycin therapy was administered for two months with some symp- 
tomatic response and a decrease in sedimentation rate to 6 mm. per hour. 

On his admission to Sea View Hospital, examination showed a well developed, 
well nourished Negro boy with no positive physical findings in the chest. Flvoros- 
copy and roentgenography showed a soft infiltration in the apex of the left lung 
and enlarged mediastinal nodes on the right. The gastric studies revealed no 
acid-fast organisms, the patch test reaction was positive and the sedimentation 
rate was 4 mm. per hour. The diagnosis was chronic primary tuberculosis. 

Aerosol therapy was begun Feb. 14, 1949. Roentgenograms showed progressive 
diminution of the exudative infiltration, leaving a residual fibrotic lesion, so therapy 
was discontinued May 29 (after three and one-half months). Follow-up roent- 
genograms revealed continued resorption of the fibrotic scars, and the filin of 
September 13 (taken three and one-half months after end of therapy) showed 
complete clearing. Gastric washings, including cultures, yielded no acid-fast bacilli 
before and during therapy. The sedimentation rate remained normal throughout 
therapy. There was a gain in weight of 24% pounds (1.1 Kg.); his weight increased 
from 37% to 40 pounds (17 to 18.1 Kg.). He was afebrile except during an acute 
infection of the upper respiratory tract April | through April 6, 1949. After 
follow-up observation of nine months, the child has remained clinically healed. 

Case 10—H. A. was a 3% year old Negro boy with atelectasis of the entire 
left lung. He was admitted to another hospital Sept. 15, 1948, after a routine roent- 
genogram of the chest by the Board of Health. The contact was his maternal aunt. 
There were no symptoms on his admission. Roentgenograms made at that time 
revealed pneumonic consolidation and atelectasis of the left lung, and several gastric 
washings were positive for acid-fast bacilli. He was examined bronchoscopically for 
a possible foreign body, but none was found. He was given streptomycin intramuscu- 
larly for two months without noticeable effect. 

On his admission to Sea View Hospital physical examination revealed a well 
nourished, well developed boy. There were dulness to percussion and reduced 
breath sounds over the entire left lung anteriorly and posteriorly, but no rales. 
Roentgenography showed massive atelectasis and some consolidation of the entire 
left lung. The patch test gave a positive reaction; the gastric contents yielded no 
organisms, and the sedimentation rate was 21 mm. per hour. Bronchoscopy 
revealed fluid filling the left bronchial tree. Repeated attempts at brunchography 
were unsatisfactory because little or no iodized oil would enter the left lung. The 
diagnosis was primary pulmonary tuberculosis with atelectasis and consolidation 
of the entire left lung. 
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Aerosol therapy was begun Jan. 17, 1949. The roen appearance 
was unchanged during therapy, which ended April 24 (three months), and during 
a follow-up period of ten additional months. Gastric washings, including cultures, 
were negative for acid-fast bacilli throughout treatment. Sedimentation rates 
were normal throughout therapy. There was a gain in weight of 444 pounds (2 
Kg.); the weight increased from 31 to 3544 pounds (14.1 to 16.1 Kg.). The 
temperature was normal except during an acute infection of the upper respiratory 
tract April 22 to April 28, when it varied between 99 and 102.6 F. 

Case 11.—C. E. was a 2 year old Negro boy with situs inversus and atelectasis 
of the “middle” lobe of the left lung. He was picked up as a tuberculosis contact 
in December 1948. The contact was his mother. He was sent to another hospital, 
where he was noted to have a positive Mantoux reaction, left hilar infiltration and 
hilar adenopathy. He had had no symptoms at any time. 

On his admission to Sea View Hospital he was we!l developed, well nourished 
and in no distress, A roentgenogram revealed situs inversus of the thoracic and 


Fig. 11 (case 12).—A, roentgenogram showing atelectasis of the upper lobe of 
the left lung. This patient is typical of all the atelectatic children treated in that 
there was no response to aerosol therapy. 8, after two months of aerosol therapy, 
the lesion has remained unchanged. 


abdominal viscera, with left hilar infiltration and partial consolidation of the 
“middle” lobe of the left lung. The reaction to the patch test was positive; the 
gastric washing was negative for acid-fast organisms, and the sedimentation rate 
was 65 mm. per hour. The diagnosis was primary pulmonary tuberculosis. 

Aerosol therapy was begun Jan. 25, 1949 and was discontinued May 21 (four 
months). There was no change in the roentgenograms of the chest until April 
15, 1949, when it was seen that the “middle” lobe of the left lung had become 
atelectatic. For this reason, the aerosol treatments were discontinued. Further 
therapy was considered to be useless because of the impossibility of bringing the 
streptomycin into contact with tubercle bacilli. Follow-up observation of nine 
months has revealed no change and the atelectasis is still present. Gastric wash- 
ings have remained negative throughout hospitalization. The sedimentation rate 
at the end of therapy was 12 mm. per hour. 

Case 12.—J. M. was a 14 month old Negro boy with atelectasis of the upper 
lobe of the left lung (fig. 11). On May 19, 1948 he had discharging ears, slight fever 


“al 
7 
4 


MILLER ET AL.—AEROSOL STREPTOMYCIN—TUBERCULOSIS 227 


anda severe cough. This picture persisted for eight days and then became worse. 
The patient was admitted to another hospital and his condition was diagnosed as 
bacterial pneumonia. The diagnosis was changed to tuberculosis when a patch test 
reaction was observed to be positive and the step-sister was found to have tuber- 
culosis. He was sent to Sea View Hospital Sept. 13, 1948. 

Physical examination on his admission gave essentially normal results. The 
gastric washings demonstrated no tubercle bacilli; the patch test had a positive 
reaction, and the sedimention rate was 54 mm. per hour. The roentgenogram 
taken on his admission revealed enlargement of paratracheal and tracheobronchial 
nodes and atelectasis of the entire upper lobe of the left lung. 

Aerosol therapy was begun Feb. 15, 1949 and was discontinued April 23 (two 
months). During this time the roentgenographic appearance did not change, The 
gastric washings, including cultures, remained negative, and the child remained 
afebrile. There was a gain in weight of 1 pound (454 Gm.) ; the weight increased 
from 21 to 22 pounds (9,525 to 9,979 Gm.). The sedimentation rate at the end 
of therapy was 37 mm, per hour. Follow-up study revealed that the atelectasis 
was still present ten months after the end of therapy. 


SUMMARY OF CASES 


The first case was that of a 15 year old girl with a fresh and rapidly 
progressive cavitary lesion of the upper lobe of the left lung that 
responded to aerosol therapy with apparent healing. The second case 
was that of a 9 month old female infant with far advanced progressive 
primary tuberculosis of almost the entire left lung, which failed to 
respond adequately to streptomycin given intramuscularly and thiazol- 


sulfone given orally, but which responded with apparent healing when 
aerosol streptomycin was added. The third case was that of a 7 year 
old boy with a chronic cavitary lesion of the apex of the left lung with 
clinical and roentgenologic response and apparent healing on aerosol 
therapy. However, his gastric washings continued to show occasional 
acid-fast bacilli during and after disappearance of the parenchymal lesion. 

The fourth case was that of a 1 year old male infant with miliary 
tuberculosis whose lesion responded favorably with apparent healing to 
aerosol therapy. The fifth case was that of an 8 month old female infant 
with tuberculous pneumonia of the upper lobe of the left lung, whose 
lesion also responded favorably to and apparently healed on aerosol 
therapy. 

The sixth case was that of a 7 year old boy with a reinfection type 
chronic infiltration of the apex of the right lung that slowly responded 
favorably and apparently healed with aerosol therapy. Three children 
(cases 7, 8 and 9) had chronic primary lesions which had not completely 
healed with conservative measures, but which slowly cleared up and 
apparently healed with aerosol therapy. The last 3 children (cases 10, 
11 and 12) had chronic atelectatic lesions that showed no response to 
aerosol therapy. 


Of the 12 children whose cases are presented, the ones whose lesions 
failed to respond were those in whom the aerosol could not reach the 
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site of disease, i. ¢., the atelectatic children. Of the remaining 9 children, 
the disease in the 5 with the largest amount of fresh infiltration, cavita- 
tion and consolidation responded most favorably. The chronic infiltrative 
lesions of the 4 remaining children appeared to clear at a much slower 
rate and with more residual fibrosis. 


RATIONALE OF AEROSOL THERAPY 


An in vitro concentration of less than 1 unit of streptomycin per 
cubic centimeter inhibits the growth of tubercle bacilli which have not 
previously come in contact with and developed resistance to strepto- 
mycin.*® Several times that amount is required for inhibition of tubercle 
bacilli in vivo. The concentration of streptomycin in the blood and 
tuberculous cavities during therapy by intramuscular injection ranges 
above 10 units per cubic centimeter."' Recent work, based on the life 
cycle of the tubercle bacillus as well as on clinical results, indicates that 
it is not necessary to maintain the blood level constantly at this concen- 
tration but that it must be reached at least once every twenty-four to 
forty-eight hours."* 

On the basis of much laboratory and clinical evidence, it has become 
customary to employ the figure of 10 units per cubic centimeter as the 
dividing line between organisms sensitive and those resistant to intra- 
muscular streptomycin therapy."* The blood concentration cannot be 
increased significantly above that level by intramuscular injection 


because of the heightened risk of toxic reactions..* The thickened, 
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relatively avascular walls of long-standing cavities ** may be a further 
deterrent to obtaining a therapeutic concentration of streptomycin within 
the cavity, although a report by Steenken and his co-workers ‘ threw 
some doubt on this time-honored supposition. 

The administration of streptomycin by inhalation of its aerosol allows 
the use of concentrations up to 200,000 units per cubic centimeter of 
solution, which is 20,000 times greater than the concentration obtained in 
the lungs by intramuscular administration. Of course, a certain amount 
of dilution and absorption takes place within the lung, but the therapeutic 
index is so great that a response might still be expected even in some 
resistant cases. Furthermore, our studies (described in the foregoing 
paragraphs) have confirmed previous reports that streptomycin, unlike 
penicillin, is retained in the lungs for long periods in high concentration 
and is only slowly released into the blood stream. 

Such high local concentrations also offer the opportunity actually to 
exert a bactericidal rather than bacteriostatic effect. Despite the fact 
that streptomycin is considered only bacteriostatic, Schatz and Waks- 
man '* early demonstrated its bactericidal action on tubercle bacilli in 
concentrations of 200 to 300 units per cubic centimeter. Youmans ** 
reported that sensitive organisms which are inhibited by 0.1 to 0.8 unit 
per cubic centimeter are actually killed by a level of 50 units per cubic 
centimeter in vitro. Later Smith and Waksman ** demonstrated that 
high concentrations of streptomycin were more completely and more 
rapidly bactericidal to the bacilli than lower concentrations. Garrod ** 
stated that a culture of Staphylococcus pyogenes var. aureus that could 
survive for eight hours in 20 units of streptomycin per cubic centimeter 
could be killed in ten to twenty minutes by increasing the concentration 
to 2,000 units per cubic centimeter. He also showed that a higher con- 
centration of organisms requires a higher concentration of streptomycin 
for bactericidal action. A given concentration of streptomycin can kill 
a population of only a certain density; if more organisms are present, 
some will survive. This may throw light on one mechanism of failure of 
streptomycin, as well as the development of resistance, in the extremely 
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high populations of tubercle bacilli in caseous lesions. It is also a strong 
argument for high local concentrations of streptomycin in treatment of 
these lesions. Bactericidal levels are, for practical purposes, unobtainable 
by injection therapy but may be far exceeded by the inhalant method of 
administration. 

The problem of caseous lesions is closely related to the problem of 
resistance. It is a universal clinical observation that caseous lesions 
anywhere in the body respond to streptomycin poorly, if at all! The 
evacuation of caseous material from tuberculous nodes, abscesses or 
other lesions is uniformly followed by a much better response to strepto- 
mycin.*® One reason for the rapid response of surface lesions, such as 
draining sinuses, and endobronchial or laryngeal tuberculosis may be. 
the fact that caseous material, instead of accumulating, has an oppor- 
tunity to drain off from the surfaces involved. 

The phenomenon of resistance has been reported to occur: in much 
higher frequency in caseous than in noncaseous lesions.”* Howlett and 
O'Connor *"* reported that the only patient in whom streptomycin- 
resistant organisms developed among a group of 26 patients treated for 
disseminated nodular lesions was the one who also had a persistent 
cavity. Howard and his associates “* reported an incidence of 84.1 per 
cent resistance among streptomycin-treated patients with cavities and of 
only 4.9 per cent among patients with noncavitary lesions. It is note- 


worthy to add that in guinea pig tuberculosis, which is an acute exudative 
rather than caseous type of disease, resistant organisms have been 
reported to occur rarely.” 

Thus, much evidence has accumulated that tubercle bacilli are in 
some way protected from the action of streptomycin by the physical 
nature or chemical constituents of caseous material. There have been 
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L.; Maresh, F.; Mueller, E. E.; Yannitelli, S. A., and Woodruff, C. E.: The 
Role of Pulmonary Cavitation in the Development of Bacterial Resistance to Strep- 
tomycin, Am. Rev. Tuberc. 59:391-401, 1949. (d) Howlett, K. S., Jr.; O’Connor, 
J. B.; Sadusk, J. F., Jr.; Swift, W. E., Jr., and Beardsley, F. A.: Sensitivity of 
Tubercle Bacilli to Streptomycin, ibid. 59:402-414, 1949. 

22. Steenken, W., Jr.: Streptomycin in Guinea Pig Tuberculosis, Am. Rev. 
Tuberc. 56: 380-383, 1947. Feldman, W. H.; Karlson, A. G., and Hinshaw, H. C.: 
Streptomycin in Experimental Tuberculosis, ibid. 56:346-359, 1947. 
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a great many reports of physicochemical studies of caseous material. 
Two significant factors stand out in relation to streptomycin therapy : 
(1) acid reaction and (2) high lipid content. Other factors are 
undoubtedly operable but are difficult to define or to affect by therapy. 


RATIONALE OF ALKALINE DILUENT 


The acidity of caseous material was demonstrated by Wells and his 
collaborators ** and has been recently emphasized by Kolmer,** Freed- 
lander and French*® and Hinshaw and his co-workers.** Corper 
indicated that the acidity is chiefly due to the presence of nucleic acid, 
which is liberated by cellular breakdown.” It is well known that pus 
and many tissues of the body have a px of 6 or less and that destruction 
of tissue by tubercle bacilli and other organisms is accompanied with an 
increase in local acidity.** On the other hand, streptomycin is a base 
and is inactivated by acids.** Waksman * stated that the optimum pf» 
for the activity of streptomycin is 9. Murray and Finland ® reported 
a twentyfold to eightyfold reduction in activity of streptomycin at py 5.8 
as compared with its activity at fy 8. Loo and his co-workers *° 
observed that in the assay of streptomycin by the paper disk—plate 
method, the diameter of the zone of inhibition increased with the initial 
pu of the agar. Wolinsky and Steenken ™ showed that the bacteriostatic 
effect of streptomycin decreased as the py value of the medium decreased 


23. Wells, H. G.; DeWitt, L. M. A. and Long, E. R.: The Chemistry of 
Tuberculosis, Baltimore, Williams & Wilkins Company, 1923. 

24. Kolmer, J. A.: The Chemotherapy of Pulmonary Tuberculosis, Am. Rev. 
Tuberc. 57:25-34, 1948. 

25. Hinshaw, H. C.; Feldman, W. H., and Pfuetze, K. H.: Treatment of 
Tuberculosis with Streptomycin: Summary of Observations on 100 Cases, J. A. 
M. A. 132:778-782 (Nov. 30) 1946. 

26. Corper, H. H.: Correlation of the Histological and Chemical Changes in 
the Spleen During Necrosis and Autolysis, J. Exper. Med. 18:429-449, 1912. 

27. Rous, P.: The Relative Reaction Within Living Mammalian Tissues, J. 
Exper. Med. 41:739-757, 1925. 

28. (a) Waksman, S. A., and Schatz, A.: Streptomycin—Origin, Nature, and 
Properties, J. Am. Pharm. A. (Scient. Ed.) 34:273-291, 1945. (b) Waksman, S. 
A.; Bugie, E., and Schatz, A.: Isolation of Antibiotic Substances from Soil 
Micro-Organisms with Special Reference to Streptothricin and Streptomycin, 
Proc. Staff Meet., Mayo Clin. 19:537-548, 1944. f 

29. Murray, R., and Finland, M.: Effect of pa on Streptomycin Activity, Am. 
J. Clin. Path. 18:247-252, 1948. 

30. Loo, Y. H.; Skell, P. S., and Thornberry, H. H.: Assay of Streptomycin 
by the Paper-Disc Plate Method, J. Bact. 50:701-709, 1945. 

31. Wolinsky, E., and Steenken, W., Jr.: Streptomycin and Penicillin Resis- 
tant Staphylococci: Influence of pu, Body Fluids, on Streptomycin Action, Proc. 
Soc. Exper. Biol. & Med. 62:162-165, 1946. 
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from 7.7 to 5.2. Abraham and Duthie ** obtained a tenfold increase in 
the activity of streptomycin by increasing the py from 6 to 8. Renal 
tuberculosis was reported by Kane and Foley,” by Harris and his asso- 
ciates * and by Finland and co-workers ** to respond better to strepto- 
mycin therapy—and resistance to occur less frequently-when the urinary 
fu was maintained at an alkaline level. The natural conclusion from 
this large body of evidence is that the acidity of caseous material is a 
factor in the protection of tubercle bacilli from streptomycin and that the 
therapeutic neutralization or alkalization of caseous material might result 
in an improved clinical response to streptomycin. 


RATIONALE OF DETERGENT 


The second factor affecting the activity of streptomycin is the lipid 
nature of caseous material. Streptomycin is soluble in aqueous but not 
in lipid mediums.** The high lipid content of caseous material has been 
demonstrated by Wells.* Bossart *’ reported that the total fat content 
of pure caseous material is about 20.75 per cent of the dry weight. 
Babes ** demonstrated that these fats consist chiefly of cholesterol esters, 
fatty acids and calcium soaps. Corper * showed that these substances 
are derived from the lipids of the disintegrating cells and are not 
deposited from the blood stream. 

The therapeutic significance of the selective solubility of streptomycin 
is borne out by the low levels of the drug in lipid tissues and its clinical 
failure in diseases of organs high in lipid content. Even when extremely 
high dosage of streptomycin is used and the blood and cerebrospinal 
fluid levels are very high, the brain level may remain 0.*° In two series 


32. Abraham, E. P., and Duthie, E. S.: Effect of pu of the Medium on Activ- 
ity of Streptomycin and Penicillin and Other Therapeutic Substances, Lancet 
1:455-459, 1946, 

33. Kane, L. W., and Foley, G. E.: Streptomycin Therapy in 52 Cases of 
Bacterial Infection, New England J. Med. 237:531-540, 1947. 

34. Harris, H. W.; Murray, R.; Paine, T. F.; Kilham, L., and Finland, M.: 
Streptomycin Treatment of Urinary Tract Infections, with Special Reference to 
Use of Alkali, Am. J. Med. 2:229-250, 1947. 

3S. Finland, M.; Murray, R.; Harris, H. W.; Kilham, L., and Meads, M.: 
Development of Streptomycin Resistance During Treatment, J. A. M. A. 182:16-21 
(Sept. 7) 1946. 

36. Wells, H. G.: Pathological Calcification, J. M. Research 14:491-525, 1906. 

37, Bossart, A.: Zur Chemie der Verfettung in krankhaften Neubildungen und 
im tuberculésen Gewebe, Inaug. Dissert., Aaron, G. Keller, 1902; cited by Wells, 
DeWitt and Long,?* p. 131. 

38. Babes, V.: Hyaline, Fat, and Lipid Substances in the Tuberculous Lung, 
Compt. rend. Soc. de biol. 72:891-893, 1912. 

39. Corper, H. J.: Intra-Vitam Staining of Tuberculous Guinea Pigs with 
Fat-Soluble Dyes, J. Infect. Dis. 11:373-387, 1912. 

40. (a) Baggenstoss, A. H.; Feldman, W. H., and Hinshaw, H. C.: Strepto- 
mycin in Miliary Tuberculosis, Am. Rev. Tuberc. 55:54-76, 1947. (b) Adcock, 
cited by Baggenstoss, Feldman and Hinshaw.‘ 
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of patients with treated miliary tuberculosis who came to autopsy the 
lesions of the brain showed no response to streptomycin, although lesions 
in most other organs were definitely healing.“ One of the reported 
causes of relapse of tuberculous meningitis after apparent remission is 
the spread of bacilli from a previous tuberculous focus within the brain 
which had not been eradicated by streptomycin." 

From all these facts, it is likely that the lipid content of caseous 
material is another factor in the protection of tubercle bacilli from 
streptomycin and that the addition of a detergent in sufficient concen- 
tration to dissolve the lipid caseous material in or emulsify it with the 
aqueous solution of streptomycin might also result in an improved clinical 
response to streptomycin. 

Aside from the more intimate mixture of aqueous streptomycin with 
lipid caseous exudate, other advantages of using detergents are (1) the 
increased depth of penetration of the thickened pulmonary tissues, (2) 
the “drippage” effect of a lowered surface tension on the deposited 
aerosol droplets, which make them tend to gravitate down toward the 
alveoli rather than remain partially adherent to the bronchial and 
bronchiolar mucosa and (3) the increased penetration of the lipid cell 
membranes of tubercle bacilli and of the cell membranes of phagocytes 
which often contain the bacilli. 

The value of detergents in increasing the clinical effectiveness of 
various antiseptics and antibiotics has been known for some time.** More 


recently, there has been a number of reports of increase in streptomycin 
activity on tubercle bacilli by the addition of certain detergents.“ The 


41. Baggenstoss and others.4“* Marshall, G., and others: Streptomycin Treat- 
ment of Tuberculous Meningitis, Medical Research Council of Great Britain, 
Lancet 1:582-596, 1948. McDermott, W.; Muschenheim, C.; Hadley, S. J.; 
Bunn, P. A., and Gorman, R. V.; Streptomycin in the Treatment of Tuberculo- 
sis in Humans: I. Meningitis and Generalized Hematogenous Tuberculosis, Ann. 
Int. Med. 27:769-822, 1947. 

42. Petroff, S. A., and Schain, P.: Enhancement of Bactericidal Properties of 
Well Known Antiseptics by the Addition of Detergents, Quart. Bull, Sea View 
Hosp. §:372-384, 1940. Palitz, L., and Herman, M.: Treatment of Tuberculous 
and Mixed Infection Empyema with New Irrigating Solutions, ibid. 6:181-195, 
1941. Ornstein, G. G., and Herman, M.: The Management of Pure Tuberculous 
and Mixed Infection Empyemata, Dis. of Chest 12:1-25, 1946. Tonolla, E. H., 
and Brantigan, O. C.: Treatment of Thoracic Empyema with Sodium Tetradecyl 
Sulfate 1: 500 in Azochloramid 1: 3300, ibid. 13:123-132, 1947. Grace, E. J., and 
Bryson, V.: Topical Use of Concentrated Penicillin in Surface Active Solution, 
Arch. Surg. 50:219-222 (April) 1945; Aerosol Therapy of Respiratory Disease, 
New England j. Med, 237:683-692, 1947. 

43. Fisher, M. W.: Sensitivity of Tubercle Bacilli to Streptomycin, Am. Rev. 
Tubere. $7:58-62, 1948. Williston, E. H., and Youmans, G. P.: Factors Affect- 
ing the Sensitivity in Vitro of Tubercle Bacilli to Streptomycin, ibid. 50:336-352, 
1949. Youmans, A. S., and Youmans, G. P.: The Effect of “Tween 80” in Vitro 
on the Bacteriostatic Activity of 20 Compounds for Mycobacterium Tuberculosis, 
J. Bact. $6:245-252, 1948. 
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addition of a detergent has also been demonstrated definitely to increase 
the ability of streptomycin to penetrate living tissues.“ 

The detergent employed in this study was triton® A-20, an alkylaryl 
polyether alcohol. Its chief advantage is that it is reportedly not hydro- 
lyzed by the enzymes of tissue fluids, as are the tweens® (sorbitan 
polyoxyalkylene derivatives) and similar detergents, and thus retains 
its detergency for a much longer time after administration.** It has also 
been observed to have a moderate tuberculostatic action of its own,’ 
whereas tween® 80 (sorethytan monooleate) is, under certain conditions, 
a stimulant to the growth of tubercle bacilli. The advantages of triton® 
A-20 over ionic detergents rest in its chemical inertness and neutrality 
which make it compatible in solution with various buffer salts and anti- 
biotics and allow autoclaving or prolonged standing without deterior- 
ation.“** A review of effects of its administration in animals and 
human beings revealed that it was nontoxic when given in the dosage 
and for periods required in therapy of tuberculosis.“ The in vitro 
enhancement of streptomycin activity by triton® A-20 and alkaline px 
has been described previously, and the in vivo effect is indicated by 
results in the cases herein reported. 


COMMENT 


In the absence of large numbers of patients and comparable untreated 
controls, the evaluation of therapy in tuberculosis is nearly impossible. 
Although similar types of tuberculosis in persons of a given age group 
tend to run similar courses, the ultimate outcome in any one patient is 
unpredictable because of the variability of the natural evolution of 
tuberculosis in childhood. However, certain principles may be recog- 
nized for the individual evaluation of these patients. First, the survival 
rates of untreated miliary tuberculosis (case 4) and of progressive 
primary tuberculosis with severe pulmonary destruction (case 2) are 
extremely low. Second, diseases such as chronic cavitary tuberculosis 
in a child (case 3), rapidly progressive pulmonary cavitation in an 
adolescent Negro girl (case 1) and tuberculous bronchopneumonia in 
an infant (case 5), while not inevitably fatal, are characterized by either 
a progression of the disease terminating in death or a protracted course 
with persistence of active disease for many months or years. Third, 


44. Bellows, J. C.; Burkholder, M. M., and Farmer, C. J.: Streptomycin in 
Experimental Ocular Infections, Proc. Soc. Exper. Biol. & Med. 65:17-18, 1947. 

45. (a) Dubos, R. J.: Rapid and Submerged Growth of Mycobacteria in Liquid 
Media, Proc. Soc. Exper. Biol. & Med. 58:361-362, 1945. (b) Dubos, R. J., and 
Middlebrook, G.: The Effect of Wetting Agents on the Growth of Tubercle 
Bacilli, J. Exper. Med. 88:81-88, 1948. (c) Miller, J. B.: The Applicability of 
Surface-Active Agents in Aerosol Streptomycin Therapy of Pulmonary Tubercu- 
losis, Quart. Bull., Sea View Hosp. 10:153-160, 1948. 
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the course of each of the 5 most seriously ill patients had been pro- 
gressively worse before aerosol therapy was given, and the disease in 
the remaining children had been static for several months preceding 
aerosol therapy. Therefore, the favorable response in these patients 
suggests a relation to the therapeutic procedure employed. The extent 
to which the response to aerosol exceeds that to intramuscular therapy 
cannot be judged from this small series. 

In a review of medical literature we were unable to find any report 
of treatment of pulmonary tuberculosis by aerosol streptomycin in the 
manner herein described. Several reports have been published on the 
use of aerosol streptomycin in tuberculous laryngitis and endobron- 
chitis,“* with generally favorable although inconstant results. The 
procedures employed in this study insured the deposition of a far greater 
amount of streptomycin in the lungs and tracheobronchial tree than any 
procedures described previously. 

It is important to realize that the amount of streptomycin reaching 
the patient’s lungs is not nearly the same as the amount introduced into 
the nebulizer. As has been demonstrated previously,* the routine method 
of using nebulizers may result in a delivery of as little as 33 per cent of 
the material introduced into the nebulizer ; of this amount only a fraction 
is retained in the lungs, even with good correlation between respiration 
and Y tube control. A certain volume of residual solution always 
remains in a nebulizer after therapy in the form of droplets adherent to 
the walls of the nebulizer or pooled below the level of the feed arm. This 
amounts to about 0.5 to 0.67 cc. In order to insure adequate therapy, 
a large original volume must be introduced or several small rinses must 
be added, so that a calculated nebulizer loss of at least 0.5 cc. is taken 
into account. 

The “dosage” employed in almost all previous reports was 0.5 Gm. 
daily. According to one report,“ this was dissolved in 4 cc. of distilled 
water and administered in 0.5 cc. doses every two hours for eight treat- 


46. (a) Heilman, D. H.; Heilman, F. R.; Hinshaw, H. C.; Nichols, D. R., 
and Herrell, W. E.: Streptomycin: Absorption, Diffusion, Excretion, and Tox- 
icity, Am. J. M. Sc. 210:576-584, 1945. (6) Figi, F. A.; Hinshaw, H. C., and 
Feldman, W. H.: Treatment of Tuberculosis of the Larynx with Streptomycin: 
Report of a Case, Proc. Staff Meet., Mayo Clin. 21:127-130, 1946. (c) Hinshaw, 
H. C.; Feldman, W. H., and Pfeutze, K. H.: Treatment of Tuberculosis with 
Streptomycin: Summary of Observations on 100 Cases, J. A. M. A. 182:778-782 
(Nov. 30) 1946. (d) Hinshaw, H. C., and Feldman, W. H.: Technique of 
Streptomycin Administration, Am. Rev. Tuberc. 56:385-386, 1947. (¢) Black, M., 
and Bogen, E.: Streptomycin in Tuberculous Laryngitis, ibid. 56:405-407, 1947. 
(f) Brewer, L. A., III, and Bogen, E.: Streptomycin in Tuberculous Tracheo- 
bronchitis, ibid. 56:408-414, 1947. (g) Canada, R. O.: Streptomycin Therapy in 
Progressive Pulmonary Tuberculosis, ibid. 56:508-533, 1947. (h) Olsen, A. M.: 
Administration of Antibiotic Preparation by Aerosol Method: Critical Evaluation, 
M. Clin. North America 32:1077-1085, 1948. 
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ments. A rinse of 1 cc. was added one or more times a day. Our studies 
with phenolsulfonphthalein mists have convinced us that these patients 
received only a therapeutically negligible fraction of the supposed dosage, 
as most of the material remained within the nebulizer or was lost into 
the atmosphere. Most authors “**¢ dissolved the streptomycin into 20 cc. 
of saline solution and administered it in 2 cc. doses every two hours for 
ten treatments, In this case, the quantity of solution retained in the 
lungs is somewhat greater than with the previous method, but the 
solution is extremely dilute. Thus, in all cases reported the streptomycin 
solution reached the lungs in small volumes and/or low concentrations 
repeatedly during the day so that there was no opportunity for adequate 
quantities to develop in the lung at any time. Furthermore, the course 
of therapy in these reports was short, averaging about one month. In 
the series here reported on, the streptomycin was administered in large 
volume and in high concentration for two prolonged periods of therapy 
each day in courses of three to six months. Great attention was paid to 
the details of concentration, volume, rinses, efficient technics and proper 
equipment to insure high intrapulmonary doses. In addition, the 
glycerin in the solution improved the predictability of penetration into 
the lungs by stabilizing particle size and preventing evaporation of 
small particles, and the effect of the streptomycin was enhanced by the 
detergent and alkaline diluents. Whereas all previous reports stated 
that blood levels are negligible or 0 after aerosol streptomycin therapy, 
our patients showed good blood levels (up to 4 units per cubic centi- 
meter) persisting up to twenty-four hours after a single treatment. The 
favorable clinical response of often fatal types of tuberculosis verifies 
the rationale and effectiveness of these procedures. 

The possibility of overcoming streptomycin resistance was mentioned 
previously. None of the patients herein reported on was resistant to 
a significant degree; therefore, our observations could shed no light on 
this possibility. However, in an adult group under treatment the organ- 
isms cultured from one of the first patients (M. S.) were resistant to 
50 units per cubic centimeter. The patient had been treated with rest in 
bed, pneumonectomy and repeated courses of streptomycin injections 
but continued to show progressive tuberculous infiltration of the remain- . 
ing lung. The lesions cleared completely both roentgenologically and 
bacteriologically, with aerosol therapy, and the patient was recently dis- 
charged from the hospital free of any evidence of active tuberculosis. 


SUMMARY AND CONCLUSIONS 4 


Streptomycin is highly effective against tubercle bacilli in certain 
circumstances and much less effective in others. The factors which 
seem most important in diminishing streptomycin activity in human 
pulmonary tuberculosis are the relatively low concentrations obtained 
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in the lungs and tuberculous cavities by intramuscular injection of the 
drug, the insolubility of aqueous streptomycin in the highly lipid caseous 
exudate and the inactivation of streptomycin by the acid py of caseous 
material. 

In an attempt to improve the treatment of pulmonary tuberculosis, 
streptomycin was administered into the lungs as an aerosol in concen- 
trated solution and in large doses, dissolved in a special diluent con- 
taining an alkaline buffer and a stable detergent. A critical examination 
of conventional methods of aerosol administration led to the development 
of new technics designed to increase the efficiency of aerosol administra- 
tion and to adapt the methods to infants and children. 

The patients treated were 12 children with various forms of pulmo- 
nary tuberculosis, at least 5 of whom had a poor prognosis. The dis- 
ease in all except the 3 children with atelectatic lesions responded to 
therapy by apparent healing, the most rapid response occurring in the 
children with the greatest amount of infiltration, consolidation and 
cavitation. No significant toxicity or sensitivity reactions occurred in 
any of the patients or personnel. 

While no final conclusions can be drawn from so small a series, the 
favorable results obtained indicate the desirability of further study of the 
value of this technic, used alone or in combination with other therapeutic 
procedures. 


Drs. Morris A. Jacobs, Irving F. Klein, Jerome Leon and Lawrence Starling 


made this study possible. 


The streptomycin blood levels were determined by Mrs. Carolyn R. Falk at 
the Antibiotic Testing Laboratory of the Department of Health of the City of New 
York. 


The nebulizers were supplied by Mr. Donald Fenstermaker and Mr. Phillip 
Bonesteel of the DeVilbiss Co., Toledo, Ohio. 
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THE PEDIATRICIAN IN THE ROLE OF PSYCHOLOGIST 
AND EDUCATOR 


LUCILLE HOLLANDER BLUM, Ph.D. 
Psychological Consultant, Cerebral Patsy Preschool Center, Lenox Hill Hospital 
NEW YORK 


ibe THIS paper are discussed some findings obtained in a recent 
study ' of factors in the relations between the pediatrician and the 
child and between the pediatrician and the mother that have a bearing 
on the psychologic and educational role of the pediatrician. 

The study focuses on the mother’s concerns regarding her baby, 
what the pediatrician does in practice, the pediatrician’s manner of 
approach to the mother and the mother’s behavior in relation to the 
pediatrician, 


COMPOSITION OF THE SAMPLING 


Clinics —The data were collected in five well baby clinics con- 
nected with New York city hospitals and pertain to 19 physicians, 81 


mothers and 81 babies. The clinics did not include any that are staffed 
by leading spokesmen of the newer philosophy of child care, for these 
clinics, headed by psychologically oriented pediatricians, still seem to be 
a small special group. There is reason to believe that the clinics in the 
study were quite representative of well baby clinics in general and had 
many features which are also to be found in private pediatric practice. 

Pediatricians.—Of the pediatricians who figured in the study, ten 
were women and nine were men. Fifteen had private offices. All fifteen 
pediatricians had specialized training in pediatrics and limited their 
practice to the care and treatment of children. Of the remaining four, 
two were assistant residents in pediatrics and two were hospital interns. 

Parents.—As indicated by information reported at some length in 
the monograph previously referred to the parents of the children seemed 
as a group to be fairly representative of residents of New York city who 
receive medical care from clinics. 


1. The report of this study as a whole appears in Genet. Psychol. Monogr. 41: 
3-97, 1950, published by the Journal Press, Provincetown, Mass. The study was 
carried out with assistance from the following members of the faculty of Columbia 
University: Prof. Arthur T. Jersild, Irving Lorge and Percival M. Symonds, of 
Teachers College, and Drs. Hilde Bruch and Donovan J. McCune, of the College 
of Physicians and Surgeons. 
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Babies.—The babies ranged in age from 3 weeks to 2 years. The 
median chronologic age was 4 months. Thirty-eight of the babies 
were only children. 


EXTENT OF OBSERVATIONS 


Because of exigencies related to the clinic situation the investigator 
was unable to observe all pediatricians an equal number of times, but 
each pediatrician was observed at least twice. The observations were 
made with the pediatrician’s knowledge and consent. The physicians as 
a group seemed much interested in the study. It might be mentioned 
that when the examination of the small patient got under way the 
physician and the mother seemed to disregard the observer for the time 
being and appeared to give their complete attention to the baby and dis- 
cussion relative to his care. 


NATURE OF THE DATA 
The data were obtained by two main methods, interview and obser- 
vation. I obtained all data. 
Each of the eighty-one mothers was interviewed once. This interview 
in most instances preceded a period of observation in the examination 
room, 


Interviews.—The interviews were planned primarily to obtain infor- 


mation about the mother’s troubles, concerns and uncertainties. Most 
interviews occurred while the mothers sat with their babies and waited 
their turn to be called into the examination room. The interviews were 
quite informal. The mothers were first briefly told something about the 
nature of the research. Most of them seemed to be pleased to cooperate, 
and all were quite communicative concerning questions and misgivings 
which arose in their daily care of their children. 

Observations.—Observations in the examination room were limited 
to pediatrician’s and mother’s behavior to each other. It seemed that 
this choice of what was to be observed would yield the most meaningful 
information, since in addition to the pediatrician-mother relation it 
included pediatric practices and procedures addressed to the mother but 
concerned with the baby. 

In making the observations I was most attentive to the comments 
which pediatrician and mother addressed to each other. The somewhat 
more elusive elements, such as tone of voice and facial expression, were 
difficult to obtain, and in most instances they were not recorded. It 
seemed, however, that these subtler and less readily discernible aspects 
of pediatrician’s and mother’s behavior could only have helped to affirm 
what was secured in the verbatim record. 
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Observations were recorded in the form of a running account. The 
time was clocked at one minute intervals. 


TREATMENT OF THE DATA 


Development of Categories—Categories were developed for use in 
classifying pediatricians’ and mothers’ behaviors. The categories emerged 
from the data and were defined in terms of them. 

Categories were developed for classifying pediatricians’ behavior 
from the following points of view: (1) aspects of child care to which 
the comment referred and the related practice, (2) manner of approach 
and (3) circumstance which seemed to determine the pediatrician’s 
behavior. 

Mothers’ behavior was classified from the points of view of (1) 
behavior toward the pediatrician and (2) circumstance determining the 
behavior. A third set of categories was developed for classifying the 
mothers’ expressed concerns, 

Measurements of Reliability—-Measurements of reliability were 
obtained to determine the accuracy of the recorded observations and 
timing, and the objectivity of the categories. Percentages of agreement 
were in all instances over 90. 

FINDINGS 


Pediatric Practices and Procedures.—Certain categories of behavior 
by the pediatrician showed conspicuously higher frequencies than others. 
Of all aspects of the baby’s welfare to which he gave attention, he was 
most mindful of Feedmg,* Physical Disorders and Developmental 
Aspects, in the order named, with marked attention given to Feeding. 
The three aspects made up 86 per cent of total items discussed by him, 
whereas remaining aspects, such as Undesirable Habits and Hygienic 
Care, were given relatively little consideration. The pediatrician’s most 
frequent practice was Seeks Information. The three practices Seeks 
Information, Gives Findings (and opinions) and Gives Recommen- 
dations constituted almost three fourths of his total practices. In the 
total study there were comparatively few instances in which the pedia- 
trician either went into the underlying cause of baby’s disorder, gave 
predictions pertaining to it or considered practices initiated by the mother 
with respect to care of her baby. The pediatrician’s manner of approach 
was primarily Direct or straightforward, and in most instances what he 
said was Pediatrician-Initiated or self-determined behavior. 

Another finding was that, in spite of rather pronounced differences 
in the time given the patients in each clinic, there were no marked differ- 
enees among clinics in the pediatrician’s manner of approach. This 


2. Terms in capitals and italics identify the categories used in the quantitative 
treatment of the data. 
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finding suggests that reassurance, explanations and similar behavior, 
which generally tend to encourage favorable rapport, are not dependent 
on time. In fact, in the study it was found that Positive Behavior, 
which included comments such as the aforementioned, occurred with 
equal frequency in the two clinics which gave the shortest and the longest 
periods of time to their patients. 

A further finding in connection with so-called Positive Behavior was 
that Reassuring Behavior occurred very much more frequently than 
expected * in those instances in which the pediatrician gave findings and 
predictions relating to physical disorders and the baby's progress in 
general. On the other hand, the total study showed very few remarks 
that might have possibly reassured the mother in regard to her day to 
day care and handling of her baby. 

Another finding pertaining to the pediatrician’s behavior was that 
when he went into the etiology of the baby’s disorders he did so more 
frequently than expected at the mother's request. It appears, therefore, 
that the mothers wanted to learn something about the underlying reasons 
for their baby’s upsets and consequently asked the pediatrician to go 
beyond mere statement of the condition found. 

Mothers’ Concerns.—There were 251 instances in which the mothers 
voiced concerns. All but a very few of the 81 mothers expressed at least 
one concern. Some mothers reported as many as seven or eight. One 
hundred and twenty-seven concerns were expressed to the interviewer 
and one hundred and twenty-four to the pediatrician. 

The concerns expressed by the mothers fell into eight general 
classifications, of which Feeding, Physical Disorders and Developmental 
Aspects, in the order named, had highest frequencies. 

Specific aspects of the baby’s welfare which seemed to cause the 
mother the most, and equal, worry and trouble were Spitting and 
Vomiting and Hunger. 

Although concerns were expressed with approximately equal fre- 
quency to pediatrician and interviewer, the mother seemed to permit 
herself somewhat more freedom with the interviewer in that she reported 
a greater number of different specific concerns to her. The findings also 
show that when speaking to the interviewer the mother often talked about 
the baby’s behavior, such as his excessive crying or finger sucking ‘and 
about her own timidity and uncertainty in instances of handling her baby. 
Concerns communicated to the pediatrician, on the other hand, related 
principally to the baby’s physical disturbances and needs. 

Another finding pertaining to the mother’s concerns was that they 
tended to be different in kind with age but did not decrease significantly 
in number as the baby got older. Nor did there appear to be diminution 


3. “Expected” refers to probabilities which are obtained from the chi-square 
technic, a statistical method. 
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of uncertainties and misgivings after the mother had received formal 
instruction in the care of her baby. The findings showed that the group 
of mothers who attended so-called mothers’ classes had as many total 
concerns as the group who did not attend. 

The one factor which did appear to have a bearing on the degree 
of doubt and worry which the mother had, evidenced by the number of 
concerns expressed, was previous experience with one or more children 
of her own. Of interest, however, was the added finding that although 
the mother with other children appeared less troubled about Develop- 
mental Aspects, such as weight and healing of the baby’s umbilicus, and 
similar aspects which might in time through knowing and experience be 
considered natural and normal, she appeared more concerned than 
mothers with first babies about Physical Disorders, such as colds and 
rashes, even when these were mild. 

Mothers’ Behavior Toward the Pediatricians.—On the basis of fre- 
quencies within the categories developed for classifying the behaviors, 
the mothers were inclined to be markedly submissive and compliant. 
This is demonstrated by the finding that the general classification of 
Conforming Behavior, defined as both informational data given at the 
pediatrician’s request and expressions of acquiescence with respect to 
recommendations and findings, held 50 per cent of the mothers’ com- 
ments to the pediatrician. There was also little evidence of actual 
spontaneity on the part of the mother, based on the frequency with which 
she brought new items into the conversation. Forty-six per cent of the 
mothers’ comments were Pediatrician-Requested, defined in the study as 
a response giving the specific information for which the pediatrician 
asked. 

Next to Conforming Behavior, the mothers’ most frequent behavior 
was /nforming. The differentiation between Conforming and /nforming 
Behavior was that in the latter instance the information given was 
unsolicited by the pediatrician. It might be added that the subcategories 
of Informing Behavior showed that in the majority of instances what the 
mother voluntarily told the pediatrician pertained to her concerns, doubts 
and worries and tended to be in the nature of complaint. This finding 
suggests that in general the mother did not regard the occasion as one 
in which she might also tell the pediatrician about some of the satisfac- 
tions which she was no doubt experiencing in connection with her role. 

Thirteen per cent of the mothers’ behavior was /nquiring and con- 
sisted of questions seeking advice, particulars pertaining to the baby’s i 
disorders, and clarification of the pediatrician’s recommendations. Four 
per cent of the mothers’ behavior was classified as Sociable. This 
category held the mothers’ expressions of pleasure and thanks and her 
friendly responses to the pediatrician’s informal comments. 
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COM MENT 


The findings show that on the occasion when mother and baby met 
with the pediatrician in the clinic the pediatrician directed his attention 
almost entirely to the baby. It seemed that from the point of view of 
the pediatrician the mother’s role was for the most part to furnish the 
requested information and, in turn, to receive a statement of findings 
and directions for the baby’s care. 

The findings further show that the information which the pediatrician 
sought, his recommendations and his reassurance related primarily to 
physical aspects of the baby’s development. The mother on her part 
appeared to reenforce this emphasis on the baby’s physical health in her 
report of concerns to the pediatrician. As indicated previously, concerns 
communicated to the interviewer tended to stress psychologic aspects of 
the baby’s development and the difficulties that the mother encountered 
in her handling of the baby. It might be added that in those instances in 
which the mother reported concerns to the pediatrician, she did so quite 
spontaneously and not as a result of questioning from him. 

The findings seem to indicate, therefore, that the pediatrician’s role 
was rather well defined for the mothers and consisted mainly of admin- 
istering to the baby’s physical disorders, making feeding recommen- 
dations and otherwise giving help with respect to the baby’s physical 
growth and development. 

The findings consequently suggest a need for the pediatrician to 
define his newer role more definitely in practice. A step in this direction 
might be for him to make a statement of interest, as the interviewer did, 
in the mother’s problems and worries regarding her baby, whether her 
concerns pertain to physical care or otherwise. 

In addition to the direct help which the pediatrician could give 
through this recommended procedure, a wider range of factors relating 
to the baby would no doubt be brought up for consideration. Thus, 
feeding and other aspects of the baby’s welfare which tend to make up a 
conspicuous part of the discussion, and perhaps not always justifiably so, 
might possibly come to have less prominence because other aspects which 
heretofore had been crowded out were now being considered more 
frequently. 

It also seems that the pediatrician’s direct expression of interest 
might, by encouraging the mother to talk more freely, give the pedia- 
trician a chance to get to know the mother better and to learn what her 
need for help is at a particular time. The findings, as a matter of fact, 
tend to show a notable lack of instances in which the mother elaborated 
to any extent what she said to the pediatrician. The clinic situation 
seems to allow little opportunity for free report on the part of the mother. 
It was found that a large part of the conversational exchange in the study 
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consisted of a question-answer arrangement in which the pediatrician 
asked the questions and the mother gave the response. In most instances 
the pediatrician’s questions were framed so as to elicit a “yes,” “no” or 
otherwise circumscribed reply, and there is indication that the mothers 
were inclined, perhaps because of diffidence, to make the most of this 
opportunity for restricted response. 

That the direct question may be a very inadequate method for obtain- 
ing information seems to be confirmed by the comparatively high 
frequencies in the category Seeks Information. It was found that very 
often the pediatrician pursued a given aspect—as, for example, feeding— 
with a considerable number of questions before he got what appeared to 
be a satisfactory account. 

A statement phrased so as to reflect a more general interest in the 
aspect about which information is being sought would, it seems, procure 
more accurate information for the pediatrician without necessarily 
extending the clinic time. Specific questions to get omitted details could 
always follow. 

Within pediatric practice there are manifold possibilities for helping 
to foster emotional well-being in the infant and child. The pediatrician 
himself has become increasingly aware, however, that he is greatly 
limited in what he can do in this direction unless he includes “the whole 
mother” in his approach to the child. 

Findings from the study seem to indicate that, notwithstanding 
mothers’ classes and the vast amount of literature dealing with children’s 
care, mothers of young babies still have many doubts and misgivings. 
Mothers tend to feel insecure in their roles and wish help in learning to 
understand their babies and their babies’ difficulties. They seem to want 
the information at first hand from an authority, not from a book. 

It would seem that the pediatrician is in the key position to help the 
mother with respect to her role. The suggestions for the pediatrician 
need not add to the time he spends in examining his young patient and 
discussing his care, for, as indicated earlier, Positive Behavior (such as 
explanations, expressions of approbation and the like) was found to be 
independent of the factor of time. 

A less structured approach on the part of the pediatrician might do 
much to encourage the mother to become a really active participant in 
the give and take of the pediatrician-mother relation. The pediatrician 
might also share something of his scientific knowledge with the mother, 
so that she might possibly get less apprehensive when her baby has an 
upset. More frequent verbal “pats on the back” by the pediatrician, to 
indicate his approval of the job she is doing in the management of her 
baby (as distinguished from directing complimentary remarks only to 
the baby, as occurred in most instances in this study), might also do a 
good deal to enhance the mother’s feeling of self confidence. 
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“THREE DAY FEVER” 
An Acute Febrile Disease of Childhood (Further Observations) 


‘ CLARENCE H. WEBB, MD. 


AND 
S. GEORGE WOLFE, M.D. 
SHREVEPORT, LA. 


With Virus Laboratory Studies and Isolation of the Coxsackie Virus by 
Beatrice F. Howitt, M.A., Montgomery, Ala. 


BP tabehonliiaten complex or clinical syndrome is described which 
appears to represent a previously unrecognized disease entity. 
This syndrome has been designated as “three day fever,” although now 
its viral origin seems to be established. Its delineation resulted from 
our interest in the clinical study of atypical infections of infancy and 
childhood. 


CLINICAL OBSERVATIONS AND SOURCE OF CLINICAL MATERIAL 


During May and June 1946, a brief outbreak of an acute febrile illness occurred 
in Shreveport, characterized by high fever, intense headache and brief duration. 


It did not fit into any of the known categories of illness. Subsequent inquiry 
demonstrated its simultaneous presence in at least one other city (Baton Rouge, 
La.).1. An identical clinical picture was observed in Shreveport during the sum- 
mers of 1947 and 1948. Detailed clinical observations and histories of contact or 
spread were recorded. In a previous publication * we described these features and 
also limited epidemiologic studies conducted by the local health unit concerning 
48 patients observed during 1947. Subsequent conversations with other physicians 
developed the information that a similar or apparently identical illness had been 
prevalent among children in many parts of the United States during the same 
summer. Included in these reports were communities in Tennessee, Alabama, 
Georgia, Michigan, Ohio and Pennsylvania.® 

During the summer of 1948 we observed 38 cases, distributed by months as 
follows: May, 3; June, 9; July, 12; August, 10; September, 4. Other children 
with a similar illness were treated by telephone direction or reported as contacts. 
The clinical and epidemiologic features compared closely with those of 1947, except 
for a slightly milder course. 


Read before the Section on Pediatrics at the Ninety-Eighth Annual Session 
of the American Medical Association, Atlantic City, N. J., June 8, 1949, 

1. Van Gelder, D. W.: Personal communication to the authors, 1946. 

2. Webb, C. H.; Wolfe, S. G., and Simpson, V.: Clinical Features of a 
Summer Disease (Three Day Fever), Apparently of Viral Etiology, New Orleans 
M. & S. J. 101:249-256, 1948. 

3. Personal communications from K. Dodd, B. F. Howitt and J. J. Quilligan 
Jr. 
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CLINICAL FEATURES 


The clinical features as observed in the 48 patients seen in 1947 
have been described in detail.? The predominant features observed in 
these, as well as in the 1948 series, include abrupt onset of high fever, 
headache and malaise; temperature range between 101 and 104F.; 
duration of three days in 60 per cent of patients; headache, usually 
frontal, in all children over 5 years of age and in many-of the group 3 


Taste 1.—Leukocyte and Differential Counts 


Levi 
Coun 
Dayot Ceils/ Neutro- 
Patient Age Iiness Cu. Mm. 
f D. 8. 5 mo. 9,800 
A. 6 mo. 9,500 
R. 2 yr. 5,960 
L. P. yr. 4,900 
R. 3% yr. 6,100 
8. yr. 9,900 
4 E. 6 yr. 9,200 
M* 8 yr. 3,450 
yr. 4.250 
yr. 9,550 
yr. 6,300 
yr. 6,200 
yr. 8,780 


weeks 


ij 


Seo 
E 


op 


* Patient had stiffness of neck. Spina! fluid showed 2 cells and normal globulin content. 


to 5 years of age; generalized or localized myalgia in one third of the 
patients, and infrequent respiratory or gastrointestinal symptoms, other 
than anorexia, Minimal physical findings were usually limited to 
moderate injection of the pharynx, with elevation in temperature and 
pulse and respiratory rates. 

Laboratory Examination.—Single examinations of the blood were 
made from 14 of the children in 1947 and from 20 in 1948. There was 
no evidence of anemia. Leukocyte counts (table 1) were below 10,000 
cells per cubic millimeter in all but 3 of the children, with variations 
between 2,450 and 11,200 and an average of 7,250 cells per cubic milli- 
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meter. Differential counts in 21 of the 34 children showed more 
neutrophils than lymphocytes and eosinophil counts tended to be low. 
Atypical lymphocytes were observed in the blood smears of 7 patients. 
In the instance of 2 children followed with daily examinations of the 
blood, these atypical cells appeared on the third day of illness (table 2), 
and it is noted (table 1) that they were seen in 4 of the 6 examinations 
of blood made after the second febrile day. Other laboratory tests 
showed nothing of significance, including spinal fluid examinations in 
2 instances when indicated by stiffness of the neck or back. 
Epidemiologic Studies——Limited epidemiologic studies on the 1947 
series indicated that the disease was spread from person to person, a 
clear history of prior contact with sibling or playmate having been 
established in half the investigated patients, with subsequent spread 
from 18 of the ill children in our series to an additional 22 contacts. 
Only 3 adult members of the families were involved, although other 


Taste 2.—Daily Blood Count of Child with Typical Illness 


Date 
Patient B. M., aged 6 yr 


physicians reported that a similar illness prevailed to a moderate degree 
among adults in the same city. The indicated incubation period varied 
from two to seven days, with an average of five days. No evidence of 
food, water or insect vectors could be established. During this same 
period known viral infections were minimal, only 6 cases of poliomye- 
litis, for example, being observed in Shreveport during 1947 among a 
population of 100,000. 

No complications were noted and chronic illness did not result. The 
febrile illness tended to vanish as suddenly as it appeared. Twelve 
children in this series who were given sulfonamide or penicillin evidenced 
no appreciable response to these agents. 


MATERIALS SUBMITTED FOR VIRUS STUDIES 


Consent was secured from the United States Public Health Service 
to submit specimens from some of these patients to the Virus Laboratory 
in Montgomery, Ala. Throat washings or repeated swabbings were 
placed in a special culture medium, quick frozen and submitted by air 
mail; stool and blood samples taken during the acute stage and con- 
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valescent blood samples were also submitted. Brief clinical descriptions 
of the 5 children from whom these specimens were submitted in 1948 
follow : 


Case 1~—C. C., a white girl 6 years of age, became ill July 22, 1948, with 
listlessness, sudden rise in temperature to 103 F. and frontal headache. On the fol- 
lowing day she complained of abdominal discomfort, was drowsy, vomited once and 
described a sensation of “tingling” in all extremities. This child had been swim- 
ming almost daily in a local pool; several playmates had been ill with fever and 
headache. Physical examination showed only moderate injection of the pharynx; 
results of neurologic examination were completely normal. 

The leukocyte count on July 22 was 5,950 cells per cubic millimeter, of which 
85 per cent were neutrophils, 10 per cent lymphocytes, 1 per cent eosinophils and 
4 per cent monocytes. No malarial parasites were noted. Urinalysis showed a 
2 plus reaction for albumin and 1 to 2 pus cells per high power field. Throat smear 
showed occasional staphylococci and gram-negative bacilli. Culture of material 
from the throat after twenty-four hours had a moderate growth of Staphylococcus 
pyogenes var. albus. 

Specimens were submitted to the Montgomery Virus Laboratory on July 22 
and Aug. 27, 1948 and March 9, 1949. 

Case 2.—B. J. A., a white girl 12 years old, became ill Aug. 13, 1948 with 
sudden high fever and intense frontal headache. Except for anorexia, no further 
symptoms developed during the three days of illness. There was no known 
contact. 

Physical examination on August. 13 revealed only moderate redness of the 
pharynx. The leukocyte count was 5,200 cells per cubic millimeter, of which 35 
per cent were neutrophils, 58 per cent lymphocytes, 3 per cent eosinophils and 4 
per cent monocytes. Urinalysis showed a trace of albumin and an occasional pus 
cell. 

Specimens were submitted to the Montgomery Virus Laboratory on August 
14 and Sept. 15, 1948 and March 28, 1949. 

Case 3A. E. C., a white girl 7 years of age, had a sudden febrile illness 
on Aug. 28, 1948, with a rise in temperature to 103 F. and headache. On the 
following day, mild injection of the posterior pharynx was noted. There was 
no known contact with ill children. She had been in a swimming pool two 
weeks previously. 

Leukocytes totaled 5,950 cells per cubic millimeter, with a differential count of 
60 per cent neutrophils, 33 per cent lymphocytes and 7 per cent monocytes. 
Urinalysis gave normal results. Throat culture showed a moderate growth of 
Micrococcus catarrhalis and Staph. pyogenes var. albus and aureus. 

Specimens were sent to the Montgomery Virus Laboratory on Sept. 1 and 
Nov, 15, 1948. 

Case 4.—B. A., a white boy 11 years of age, was seen Sept. 10, 1948 because 
of fever and frontal headache. Total duration of the febrile illness was three 
days. No history of contact was secured. 

Physical examination showed redness of the pharynx without vesicles, mod- 
erate fever and corresponding elevation of pulse and respiratory rates. M. catar- 
rhalis and occasional Staph. pyogenes var. aureus were secured from the throat 
culture. The leukocyte count was 6,450 cells per cubic millimeter, with 46 per 
cent neutrophils, 46 per cent lymphocytes, 2 per cent eosinophils and 6 per cent 
monocytes. No malarial parasites were noted. 
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Specimens were sent to the Montgomery Virus Laboratory on Sept. 10 and 
Oct. 27, 1948, 

Case 5.—B. L., a white boy 11 years of age, became ill July 26, 1948 with 
anorexia and listlessness; on the second day he complained of sore throat and 
frontal headache. His temperature rose to 102 F. on this day, reached only 100 F. 
on the third day and was normal thereafter. Examination showed reddened areas 
on the pharynx, soft palate and anterior pillars, with scattered pearly vesicles 
of pinhead size. These cleared without ulceration as the temperature subsided. 

There was a history of swimming two to three times a week, but none of 
definite exposure to a febrile illness. On August 3 a younger brother had pharyn- 
gitis and conjunctivitis with fever of three to four days’ duration. 

B. L.’s leukocyte count on July 27 showed 16,450 cells, with 65 per cent 
neutrophils, 25 per cent lymphocytes, 2 per cent eosinophils and 7 per cent 
monocytes. 

Quick frozen cultures and stool and blood specimens were sent to the Mont- 
gomery Virus Laboratory July 26 and a repeat blood specimen one month later. 


VIRUS STUDIES 


The material from the aforementioned cases was received at the 
United States Public Health Service Virus Laboratory in Montgomery, 
Ala., and was kept frozen in the electric refrigerator until it could be 
tested. 


A. Methods.—Before inoculating animals, all fecal specimens and throat wash- 
ings were treated with a mixture of penicillin and streplomycin according to the 
method previously described by Howitt and Barnett. Monkeys were inoculated 
intracerebrally and intranasally ; hamsters and suckling mice were inoculated intra- 
cerebrally, intra-abdominally and intramuscularly; embryonated hens eggs were 
given the material into the amnion or onto the chorioallantoic membranes. Tempera- 
tures were taken on the monkeys daily for two weeks, and they were kept under 
observation for a month. All other animals were observed for one to two weeks. 
The inoculated eggs were candied every day for five to six days, unless death 
occurred earlier. 

The neutralization tests on the serums were performed according to the technic 
recommended in the manual of laboratory methods for the United States Army,® 
except that the mixtures of serum and virus dilutions were placed for one-half 
hour at 37 C. (98.6 F.) in the incubator rather than in a water bath. They were 
then held for another one-half hour in the cold room before inoculation of eggs 
or mice. At first the serums were not inactivated, but later they were heated 
at 56 C. (132.8 F.) for one-half hour in a water bath before use. 


B. Results of Animal Inoculations—As shown in table 3, no 
virus was recovered from the fecal specimens of 4 patients when. inocu- 
lated into monkeys, embryonated eggs or hamsters. The throat washings 
likewise yielded no virus after egg inoculations. However, an active 


4, Howitt, B. F., and Barnett, V. H.: Use of Penicillin and Streptomycin 
in Isolation of Poliomyelitis Virus from Fecal Specimens, J. Lab. & Clin. Med. 
33: 1402-1409, 1948. 

5. Simmons, J. S., and Gentzkow, C. J.: Laboratory Methods of the United 
States Army, ed. 5, Philadelphia, Lea & Febiger, 1944. ° 
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agent was recovered from the fecal specimen of one patient (B. J. A.) 
and from the throat washings of another (C. C.) after inoculation of 4 
to 5 day old suckling mice. 

This agent could be passed through a Seitz filter and was fatal for 
mice and hamsters 3 to 7 days old, but not for those 12 or 14 days of 
age. It could not be transmitted to monkeys, rabbits, guinea pigs or 
baby chickens. 

The baby mice showed conspicuous muscular weakness of all four 
limbs, beginning in the caudal region and working cephalically, until 
finally the head was curved inward and underneath the animals. On 
the histopathologic sections examined by Dr. Robert Kissling, of the 
Montgomery Virus Laboratory, a pronounced myositis was observed in 
the skeletal musculature of the animals, but no lesions were seen in the 
brain or cord. 

The two strains of virus could be transmitted to mice by means of 
brain suspensions and also by Seitz filtrates of macerated musculature. 
These suspensions or filtrates failed to show bacterial growth in broth 
culture mediums. The muscle filtrate was pathogenic by the intracerebral, 
intramuscular, intra-abdominal and intranasal routes, although the incu- 
bation period was prolonged by the last method. With that exception, the 
baby mice usually became prostrate in two to five days, depending on the 
dilution of the virus used. In order to determine whether the virus 
could be obtained again from the same specimens after remaining frozen 
for over eight months in the electric deep freeze refrigerator, second 
inoculations were made into baby mice of the feces of B. J. A. taken Aug. 
14, 1948 and the throat washings of C. C. obtained July 22, 1948. Both 
specimens again yielded the same type of virus after inoculation of the 
4 to 5 day old mice. The characteristics of this virus are similar to those 
described in 1948 by Dalldorf and Sickles * for a virus obtained from 
the fecal specimens of 2 children suspected of having poliomyelitis. This 
virus could be transmitted only to suckling mice and hamsters and 
affected the skeletal muscles but not the central nervous system. Melnick, 
Shaw and Curnen’ likewise have reported finding a similar agent in 
material from 7 patients. 

C. Results of Serum Neutralization Tests——Serum neutralization 
tests were performed with serums from 5 of the patients against the two 


6. Dalldorf, G., and Sickles, G. M.: Unidentified, Filtrable Agent Isolated 
from Feces of Children with Paralysis, Science 108:61-62, 1948. Dalldorf, G.; 
Sickles, G. M.; Plager, H., and Gifford, R.: A Virus Recovered from the 
Feces of “Poliomyelitis” Patients Pathogenic for Suckling Mice, J. Exper. Med. 
89: 567-[S82c], 1949. 

7. Melnick, J. L.; Shaw, E. W., and Curnen, FE. C.: A Virus Isolated from 
Patients Diagnosed as Non-Paralytic Poliomyelitis or Aseptic Meningitis, Proc. 
Soc. Exper. Biol. & Med. 71:344-349, 1949. 
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strains, Allen (B. J. A.) and Carnes (C. C.). Death of the mouse or 
definite crippling with prostration was taken as the virus end point. As 
shown in table 3, strong protection occurred with all the human serums 
against the Allen strain, except for a low neutralization index with the 
acute phase serum of C. C. The latter was likewise negative against 
the homologous virus. Later serums of C. C. neutralized the Carnes 
strain, and that of March 9, 1949 protected against the Allen virus. The 
results of the tests marked with a plus sign in the table indicate that 
the serums neutralized at least 1,000 median lethal doses of virus, with 
complete protection for all the mice in every instance. Because of the 


Taste 3.—Summary of Laboratory Work on Material from Five Patients 


Serum 
Feces 
~ Neutralization Tests 
Animals Inoculated Inoculated in Suckling Mice 


Allen* 
OM Date 
+ 


Date Da: r OCarnes* 
Patient Obtained Monkeys Eggs Hamsters Mice Ob Obtained Unheated Heatedt Heated? 
A. s/la/as 0 8/14/48 
(Virus) 


B.A. 9/10/48 9/10/48 
10/27/48 


C.c. 1/8 ° + 


8/27/48 
3/ 9/49 


A. E. 0. 9/ 1/8 
B.L. 1/26/48 7/26/48 


irus strains. 
+ At 56 ©. (132.8 F.) for one-half hour. 


small amount of serum on hand, the tests could not be repeated to 
determine the exact index. 

No protection occurred when the Allen strain was tested against 
the inactivated antiserums of the following viruses: those of Newcastle 
disease, Lansing and MV poliomyelitis and encephalomyocarditis and 
the GD VII and FA strains of Theiler. Ten per cent inactivated normal 
rabbit serum was used as the negative control for each test, while the 
known positive serum was that of chickens or rabbits immunized to the 
Allen strain. Through the courtesy of Dr. Gilbert Dalldorf, of the New 
York State Laboratory, antiserums were received for three distinct types 
of this virus. Both the Allen and the Carnes strains were observed to 
fall into type 2 of what is now known as the Coxsackie virus.* 


8. Dalldorf, G.: Personal communication to the authors. 
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COMMENT 


The recent reports of Dalldorf and his associates* and of Melnick, 
Shaw and Curnen’ have ascribed considerable significance to the 
recovery of the Coxsackie virus, or group of viruses, from human sources. 
Because the virus can be isolated more than once from the same specimen 
and protection tests have positive reactions with human serums, it seems 
probable that the virus is of human origin. On the other hand, there 
is no absolute proof as yet that all the different types are of etiologic 
significance to man. That the Coxsackie viruses may be easily obtained 
from both fecal and nasopharyngeal human specimens has been observed 
by one of us (B. F. H.) who has isolated strains of several types from a 
number of patients in seven different states.’ 


The isolation of the Coxsackie virus from 2 patients in the present 
series and positive reactions to serum neutralization tests in all 5 patients 
do not constitute proof that their illness was caused by this virus. More- 
over, one cannot assume that the agent causing infection of these 5 
children was necessarily the single causative agent of the outbreaks of 
“three day fever,” even though these 5 were chosen as apparently 
typical examples. 

However, the sudden occurrence of a monotonously similar clinical 
picture of acute illness involving hundreds of children ina city of 100,000, 
during the summer months and in the absence of any known viral 
diseases, is highly indicative of a common origin for the majority of 
cases, Despite the small sampling, the virus studies reported herewith 
are at least sufficiently suggestive to warrant continued study of similar 
epidemics. 

The outbreaks of “three day fever” in Shreveport appear to be repre- 
sentative of numerous epidemics of comparatively benign febrile—and 
presumably viral—illnesses which have occurred in many parts of the 
country during recent summers. The severest was that in Giles County, 
Tenn.,'® during June and July 1946, when an explosive contagious dis- 
ease involved a high percentage of the entire population. Sudden high 
fever, headache, myalgia, lumbar pain, stiffness of neck and back, 
vomiting and photophobia were the predominant symptoms ; spinal fluid 
examinations gave evidence of meningoencephalitis in 3 patients. The 
incubation period was short, two to seven days, and recovery was 
complete within two to ten days in every instance. 


9. Howitt, B. F.: To be published. 
10. Humbert, W. C.; Tucker, C. B.; Mosley, K. T., and Bishop, L. K.: An 


Epidemic of Acute Meningo-Encephalitis in Giles County, Tennessee: Unusual 
Disease, Am. J. Pub. Health 37:564-569, 1947. 
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Howitt, Bishop and Kissling ** stated that outbreaks of a similar 
infection, often milder, have occurred during the past several years in 
other parts of middle Tennessee and in Alabama. The milder infections 
among children produced fever, headache, malaise and chilly sensations 
lasting twenty-four to forty-eight hours; even the children with severe 
attacks, with stiffness of the neck and back, nausea and vomiting, were 
seldom ill more than five days. We have already noted the prevalence 
of similar illnesses in many parts of the country during 1947. 

It remains to be demonstrated whether these outbreaks '* of acute 
febrile illness are related etiologically, what role the Coxsackie viruses 
play in their causation and whether the infecting agents are of human or 
animal origin. Schlesinger ** cited several new viruses of insects or 
animals which are potential or demonstrated causative agents of human 
infection. 

CONCLUSIONS 


Clinical studies of 86 children who had an acute febrile illness during 
the summers of 1947 and 1948 suggest infection with a virus disease. 
Striking features of this disease were sudden onset of high fever, severe 
headache and myalgia. Involvement of the skin and respiratory and 
gastrointestinal systems was minimal or lacking. Limited epidemiologic 
studies indicated person to person transmission, with an incubation 
period of four to seven days. The disease was self limited, lasting two 
to four days typically, and treatment was ineffective. 

A virus isolated from throat washings of one child and stool of a 
second was fatal for mice and hamsters 3 to 7 days old, producing severe 
myositis. Blood serums from 5 children tested gave definite protection 
against one of the strains. Both strains were shown to be identical with 
type 2 of the Coxsackie virus of Dalldorf and Sickles. 


1560 Line Avenue (Drs. Webb and Wolfe). 


11. Howitt, B. F.; Bishop, L. K., and Kissling, R. E.: Presence of Neutralizing 
Antibodies of Newcastle Disease Virus in Human Sera, Am. J. Pub. Health 
38: 1263-1272, 1948. 

12. Since this paper was presented, Jaworski and West (J. A. M. A. 141:902- 
904 [Nov. 26] 1949) and Curnen, Shaw and Melnick (J. A. M. A. 141:894-901 
[Nov. 26] 1949) have described patients with aseptic meningitis and acute illnesses 
resembling epidemic pleurodynia or mild undifferentiated fever associated with 
the Coxsackie virus, coming from a number of communities in the New England 
area and observed during the summer of 1948. These and similar observations, 
added to ours, suggest the Coxsackie viruses as possible causative agents of 
widespread febrile disease in children and young adults, usually of mild or 
moderate severity, with occasional predilection for the central nervous system, 
producing typically a mild meningitis or meningoencephalitis, but capable in rare 
instances of causing poliomyelitis-like muscle weakness. 

13. Schlesinger, R. W.: Viral Disease of the Central Nervous System, Pedi- 
atrics 2:625-633, 1948. 
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ANALYSIS OF HEARING LOSS PATTERNS IN A RURAL 
ILLINOIS SCHOOL SYSTEM 
11. Considerations on Specific Frequencies 


E. THAYER CURRY, Ph.D. 
URBANA, ILL. 


— general results of the analysis of hearing patterns in a rural 
Illinois school system have been previously described. The present 
paper is a consideration of certain more exact aspects of the hearing of 
the same population. 

In brief review, the population under consideration in this analysis 
consisted of all the children in grades 5, 7 and 9 in two Illinois counties, 
DeWitt and Piatt. These children were tested during the month of 
March 1949. The total number of the school population, 6,062, was 
viewed as a rural population by the members of the health unit who 
were responsible for this analysis of the hearing acuity of this population. 
Children in the grades indicated were tested with a pure frequency sweep 
of 15 decibels intensity at seven frequencies (256 to 11,584). All 
children who failed to pass this sweep test were given an individual 
pure frequency audiometric test on the same set of frequencies. Each 
child who had a loss of 30 decibels in either ear at any of the seven 
test frequencies was referred by the health unit authorities to his 
individual family physician. The general conclusions of the previous 
study may be briefly summarized thus: 

1. The difference in the percent of occurrence of hearing loss in 
boys (15.29) and in girls (10.19) was of high statistical significance 
(1 per cent level). 

2. There was no statistically significant difference in the incidence 
rate of hearing loss in grades 5, 7 and 9. 

3. The data show a tendency for hearing loss to occur more fre- 
quently in the right ear than in the left in the population tested. 

The present analysis is designed to answer the following additional 
questions regarding the hearing loss patterns found. 

1. Are hearing losses (of 30 decibels or greater magnitude) more 
likely to occur on some frequencies than on others? If any such dif- 


From the Speech Research Laboratory, University of Illinois. 

1. Curry, E. T.: An Analysis of Hearing Loss Patterns in a Rural Illinois 
School System: I. General Considerations, Eye, Ear, Nose and Throat Monthly 
29:357-359 (July) 1950. 
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ferences in occurrence on specific frequencies do exist, are they the 
same for boys as for girls? 

2. At each of the test frequencies under consideration is hearing 
loss (of the extent which has been defined) more likely to occur in 
a single ear than in both ears? 

3. When the total number of possible responses on all frequencies 
in both ears was considered (that is, number of subjects times number 
of frequencies times number of ears) was the number of failures of the 
right ear to respond to the test tone significantly greater than the © 
number of failures of the left ear to respond? In other words, in this 
population which ear demonstrated the greater number of failures to 
respond to a tone of 30 decibels intensity ? 

4. When persons with monaural losses only are considered, is the 
number of failures of the right ear to respond significantly different from 
the number of failures of the left ear to respond? Is this pattern of 
response different for boys from that for girls? 

In the analysis of the data of this study to provide answers to the 
questions which have been previously set forth, the chi-square method 
has been utilized. This is a test which is especially valuable in com- 
paring the observed frequency with the frequency which might be 
expected to occur in a given population. 

1. Are hearing losses more likely to occur on some frequencies than 
on others? In table 1 is shown the number of persons having a hear- 
ing loss of the magnitude defined in this study for six of the test fre- 
quencies. The rows of figures in the table indicate for each of the 
test frequencies the number of boys with loss in the right ear, loss in 
the left ear and loss in both ears. Similar figures are tabulated for the 
girls of the study. Each of the rows also indicates the computed value 
of chi-square and the level of statistical significance of the computed 
statistic. The values of the table indicate that for boys losses are more 
likely to occur at 256, 4,096 and 8,192 cycles per second. For girls, 
losses are more likely to occur at 256 cycles per second and are least 
likely to occur at 2,048 cycles. These are, of course, considerations 
for the population under test. The hearing loss pattern is, therefore, 
significantly different for boys and for girls. Both sexes show a 
tendency toward loss at 256 cycles per second, but the number of 
deficient responses in higher frequencies is much greater for boys than 
for girls. These results are in essential agreement with those presented 
by Beasley,? Ciocco,* Wever,* and Ciocco and Palmer.* 


2. Beasley, W. C.: The General Problem of Deafness in the Population, Tr. 
Am. Otol. Soc. 30:226-280, 1940. 


(Footnotes continued on next page) 
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2. At each frequency, are losses more likely to occur in a single ear 
than in both ears? Table 2 presents for the boys and for the girls of 
the sample and for the total of the two groups (for each of six fre- 
quencies) the number of individuals having a monaural loss and a 
binaural loss for the particular frequency under consideration. The 
table also indicates the calculated value of chi-square and the level of 
significance of the statistic. This table may be interpreted specifically 
thus: At 256 cycles per second, 18 boys showed a monaural loss and 
15 boys showed a binaural loss. When the number of persons having no 
loss at this frequency is considered, chi-square is calculated to be 0.280 
This is a statistical value which would be exceeded 60 per cent of the 
time by chance. Therefore, for this frequency there is no statistically 
significant difference in the occurrence of monaural and binaural loss 
among the boys tested. The table as a whole can be summarized by 


Taste 1.—Occurrence of Hearing Loss at Specific Frequencies 


AW of 
Ear 236 612 1,004 2,048 4,086 8,192 8 
ni 
No No No No No No Chi- cance, 
“a Loss Loss Loss Loss Lowes Loss Loss Loss Loss Square & 
Right 26 woe 8660 16 a2 8 8 724 
Left 2 615 9 69 617 we 503 90.761 0.1 
1,08 $) «(1,231 27 1220 @ 1,191 7% 1,178 
Right 500 % 564 2 3s 2 670 7.10 2 
Left a4 565 570 575 13 576 b 
Both «61,1358 % 1,14 22 1,156 1,14 15.408 10 


the observation that the number of instances of monaural loss exceeded 
with high statistical significance the number of binaural losses for boys 
at the frequency 1,024; for girls, at the frequencies 512 and 1,024, and 
for the two sexes considered as a single group, at the frequencies 512, 
1,024 and 8,192. These are, of course, observations for the population 
under test; the exact interpretation and meaning of these findings 
from table 2 are not immediately apparent to me. 

3. Which ears (left or right) demonstrate the greater number of 
failures to respond to a tone of 30 decibels intensity? Table 3 indi- 
cates for the population under test the total number of failures to 


3. Cioceo, A.: Observations on the Hearing of 1,980 Individuals: A Biometric 
Study, Laryngoscope 42:837-856, 1932; Audiometric Studies on School Children: 
Il. Types of Audiometric Curves, Pub. Health Rep. $1: 1609-1621, 1936. 

4, Wever, E. G.: The Problem of the Tonal Dip, Laryngoscope 82:169-187, 
1942, 

5. Cioeco, A., and Palmer, C.: The Hearing of School Children: A Statistical 
Study of Audiometric and Clinical Records, Monograph of the Society for Research 
in Child Development, 1941, vol. 6, no. 3. 
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respond in the right ear and in the left ear for all of the frequencies 
tested. The number of instances in which no loss occurred is also 
shown in the table. Values of chi-square and their respective levels 
of significance indicate that for girls the number of failures to respond 
in the right ear is greater than the number of failures to respond in 
the left ear: This statistic is significant at the 2 per cent level of con- 
fidence ; the similar figure for boys is significant at the 7 per cent level. 
The total for the two sexes gives a value significant at the 1 per cent 


TaBLe 2.—Analysis of Occurrence of Hearing Loss According to Ears 


Binaural 

Level of 
No Signifi. 
Loss Loss 


Monaural 
A 


8 


22 
2 
1 

u 

a 


Taste 3.—Analysis of Responses on Test Frequencies According 
to Sex and Laterality 


Right Ear Left Ear 
- Level of 


level. Therefore, with indicated differences in the level of significance, 
boys, girls and the two groups of students considered together have 
more deficient responses in the right ear than in the left. This is, of 
course, again the finding for the population under test, and it ‘is not 
my intention to attempt to generalize to a larger population. However, 
the level of significance, especially the total for the two sexes, is at such 
a high degree of confidence that this is certainly a matter which should 
receive further attention. Unfortunately, no data on this population 
were available as to the number of individuals who were right handed 
and the number who were left handed. It would be interesting to 


ig j 
Frequency Loss 
4 Boys ae 
256 18 610 613 0.280 - 
612 13 615 9 619 0.70 
1,024 15 613 5 623 5.081 . 
2,048 617 8 620 0.481 
4,006 26 19 1,129 
4 8,192 “ 2 606 2.091 
Giris 
256 21 575 1.443 
4 512 565 10 59 5.085 
: 1,024 2 569 8 581 5.267 
4 2,048 1% 579 6 583 1.014 
4,006 572 9 Seo 2.517 
8,102 16 573 9 aso 2.002 
Both 
256 1,178 1,188 1.512 
512 37 1,180 ly 1,198 5.922 er a 
1,084 35 1,182 13 1,204 10.56 ar 
2,048 21 1,196 ul 1,208 1.420 i 
4,006 1,174 1,18 3.265 
8,192 1,167 31 1,186 4.009 
Loss Loss Loss Loss Square cance, % : 
3,616 122 3,646 3.408 7 
3,406 #2 8,442 6.079 2 
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compare the handedness of these subjects with the relative hearing 
acuity existing in their two ears. 

A further chi-square computation was made by combining right and 
left ear losses for the two sexes and considering the total number of 
deficient responses for boys in comparison with the similar number for 
girls. This is indicated in table 4. The value of chi-square is computed 
to be 3.882, which is a value significant at the 5 per cent level of con- 
fidence. Therefore, in this sample, boys are shown to have more 
deficient responses than girls. I have previously shown that the inci- 
dence of hearing loss is greater for boys than for girls—15 boys in 100 
with hearing loss, 10 girls in 100. In the same population, it is also 
shown in this study that the boys actually have more test frequencies 
with hearing loss, 


Taste 4.—~Analysis of Responses on Test Frequencies According to Sex 


Level of 
No Chi- Signifi- 
Loss Loss Square cance, % 
Taste 5.—Analysis of Monaural Hearing Loss Cases 
(Number of Responses Showing Loss) 
ht t 
Right Ear Lett Ear Level of 
No No Chi- Signifi- 
Loss Loss Los Loss Square cance,% 
3,71 3,738 8.477 1 
48 3,1 30 3,4 3.174 7 
7,208 7,242 10.110 1 


4. Does the number of instances of monaural hearing loss in the 
right ear exceed the number of monaural losses in the left ear? In the 
boys of the sample, monaural hearing loss in the right ear, as measured 
by total number of frequencies at which hearing loss was demonstrated, 
was found to exceed greatly the number of monaural hearing losses in 
the left ear. Table 5 indicates that chi-square was computed to be 
8.477, which with one degree of freedom is significant at the 1 per cent 
level. The comparable computation for girls indicates that right ear 
losses exceeded left ear losses, but the chi-square value of 3.174 indicates 
a confidence at only about the 7 per cent level. When boys and girls 
are considered together as a group, chi-square is computed to be 10.11, 
and this is a value significant at the 1 per cent level. Therefore, the 
number of right ear losses in subjects with monaural hearing loss 
exceeded the number of left ear losses in either sex and also in the two 
sexes when they were considered as a combined group. 


: 
j 
q 
i 


CURRY—HEARING LOSS PATTERNS IN RURAL SCHOOLS 259 


CONCLUSIONS 


The statistical calculations from the hearing measurements of this 
population (identified as rural, central Illinois, tested in the spring by 
pure frequency audiometry and loss defined as a failure to respond to a 
tone as loud as 30 decibels) have indicated the following conclusions 
relative to the hearing characteristics of this population: 

1. Both boys and girls show a greater tendency toward hearing loss 
at 256 cycles than at the intermediate frequencies. The boys show 
greater tendency than girls for high tone loss (4,096 and 8,912 cycles). 
The latter conclusion is in agreement with the results of previous 
studies, which were, however, on groups largely urban in composition. 
It is of great interest that the present rural sample also shows greater 
high tone loss for boys than for girls. 

2. In this sample the incidence of monaural and binaural hearing 
loss is not distributed equally among each of the test frequencies. This 
is a finding which I am at present unwilling to attempt to interpret. 
It is a matter which should be investigated further. 

3. The boys and girls of this rural population have more deficient 
responses (failure to respond to a tone at 30 decibels intensity) in the 
right ear than in the left. 

4. In this population the boys have more deficient responses than 
the girls. 

5. The number of right ear monaural hearing losses exceeded the 


number of monaural left ear hearing losses in boys, in girls and in the 
two groups when considered together. 
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UNIPOLAR ELECTROCARDIOGRAPHIC STUDIES IN CONGENITAL 
HEART DISEASE IN INFANCY 


ABRAHAM |. SCHAFFER, M.D. 
NEW YORK 


HE FIRST part of this report deals with the unipolar electro- 

cardiographic findings in 2 infants with right ventricular preponder- 
ance and 2 infants with left preponderance. The second part describes 
a unipolar pattern of endocardial injury in an infant. 

Unipolar electrocardiography in the infant differs somewhat from 
that in the adult.' If the heart is normally placed and not more than 
moderately enlarged, I have found that leads V,. and/or V,, represent 
the right side of the QRS complex whereas lead aV; represents the 
left side.* Voteroun, Which lies between leads V, and V, and which 
resembles them both, is of no value in defining the QRS pattern. In 
both normal and pathologic states it usually consists of a large biphasic 
curve. However, for the routine evaluation of the P wave it is the 
best lead. 

Lead V, is also of little value during the first two to three months of 
life: first, because in normal infants its QRS complex varies widely in 
form,’ and, second, because in pathologic states it does not represent the 
left side of the ORS complex as clearly as lead aV,; does. After the age 
of 3 months, lead V, becomes a reliable indicator of the left side of the 
ORS pattern. The important characteristics of the normal unipolar 
record during the first two to three months of life are the following 
(fig. 1): 

1. The main deflection of the QRS complex is always upright in 
leads V,x and/or V,, and always downward in lead aV,. 

2. The T wave is always inverted in lead V,. and upright in lead 
aV, after the first two days of life. 


From the pediatric service of Dr. Joseph H. Lapin at the Bronx Hospital. 

1. Schaffer, A. I.; Burstein, J.; Mascia, A. V.; Barenberg, P. L., and Stillman, 
N.: The Normal Electrocardiogram of the Newborn Infant, Am. Heart J. 
39: 588, 1950. 

2. It is not intended to imply that lead Vex represents the right ventricle and 
lead aV: the left ventricle, The terms right and left side of the QRS complex 
are meant to designate the right and left side of the ventricular vectorgram. For 
a satisfactory electrocardiographic representation of the vectorgram in infants, 
I have found the right chest leads (Vex and/or Vix) and lead aVi to be the 
most informative. 
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3. The P wave is always upright in Vyicrmum and less than 2.5 
millivolts, 

This pattern of a tall R wave on the right side and a deep S wave on 
the left side has been found associated with hypertrophy of the right 
ventricle. Adults with chronic cor pulmonale and mitral stenosis often 
show electrical right preponderance; yet it is unusual for them to have 
an absolute anatomic right ventricular preponderance.* In the newborn 
infant an anatomic right preponderance is not present either, but the 
right ventricle is relatively much larger than in the normal adult. The 
mass ratio of right ventricle to left ventricle in the newborn infant is 
1: 1.3, whereas in the adult it is 1:2.6.° 


Fig. 1.—Electrocardiograms of 3 normal infants 2 to 7 days old. In this 
and the following figures RK, L and F indicate the augmented unipolar limb 
leads; Vox and Vix, leads from the right lateral and the anterior chest wall 
respectively, and Vsccraum, a lead between leads V; and Vs». 


The normal newborn pattern will therefore be considered as one of 
electrical right preponderance.* Additional justification for this assump- 
tion is the help it affords in judging the abnormal infant record. 


3. Meyers, G. B.; Klein, H. A., and Stofer, B. E.: The Electrocardiographic 
Diagnosis of Right Ventricular Hypertrophy, Am. Heart J. 38:1, 1948. | 

4. Kossman, C. E.; Berger, A. R.; Brumlik, J., and Briller, S. A.: An 
Analysis of Cases of Right Axis Deviation, Based Partly on Endocardial Potentials 
of the Hypertrophied Right Ventricle, Am. Heart J. 35:209, 1948. 

5. Peter, K.; Wetzel, G., and Heiderich, F.: Handbuch der Anatomie des 
Kindes, Munich, J. F. Bergmann, 1927, vol. 2, p. 274. Straub, H.:; Bethke, A.; 
Bergmann, G.; Embden, G., and Ellinger, A.: Handbuch der normalen und 
pathologischen Physiologie, Berlin, Julius Springer, 1926, vol. 7, pt. 1, p. 147. 

6. Kert, M. J., and Hoobler, S. W.: Observations on the Potential Variations 
of the Cavities of the Right Side of the Human Heart, Am. Heart J. 38:97, 1949. 
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REPORT OF CASES 


Case 1—Infant F. died at the age of 3 months. Autopsy showed severe 
stenosis of the pulmonary valve with an almost closed ductus arteriosus. The 
right ventricle was hypertrophied but was not larger or thicker than the left. 
The right auricle was hypertrophied. 

Figure 2, A, recorded on the twelfth day of life, shows an abnormally large 
P wave in lead Voereresm, indicative of right auricular enlargement. The QRS 
pattern is not definitely abnormal. However, the right preponderance pattern 
is not so clear as usual, for the S wave in lead aVx is only slightly larger than 
R wave. Figure 2B, taken on the thirty-sixth day of life, and figure 2C, taken 
on the eighty-seventh day of life, three days before death, show a progressive 
intensification of the right preponderance pattern. 


None of these tracings alone is abnormal for an infant, but the 
sequence is distinctly abnormal and indicates increasing right ventricular 


Fig. 2 (case 1).—~Electrocardiograms of infant with pulmonary stenosis 
hypertrophy of the right ventricle, which did not outweigh the left: A, recorded 
on the twelfth; B, on the thirty-sixth day, and C, on the eighty-seventh day. The 

ogressive intensification of the right preponderance pattern is clearly seen in 
leads aVi and Ver, in contrast to leads Vaternum and Vs. 


hypertrophy. Normally, the right preponderance pattern becomes less 
marked during this period. The aforementioned abnormal sequence is 
in accord with the pathologic picture of pulmonary stenosis as described 
by Taussig.’ Before birth there is no strain on the right ventricle, and 
even afterward, as long as the ductus arteriosus is widely patent, there is 
also little added burden on this ventricle. This is reflected in figure 2 A 
by a right preponderance pattern that is less pronounced than the aver- 
age at this age. As the ductus closes, the right ventricle has to assume 
an increasing burden of propelling blood into the lungs through a | 


7. Taussig, B. H.: Congenital Malformations of the Heart, New York, 
The Commonwealth Fund, 1947, p. 169. 
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stenosis and, consequently, undergoes considerable hypertrophy. Figure 
2 B and C shows this by an increase in the right prepondevance pattern. 
It is noteworthy that lead V,» and lead aV;, indicate the changes clearly, 
whereas leads Voternum and V, do not. 


Case 2.—Infant K. died at the age of 10 days. Autopsy revealed transposition 
of the great vessels and a very large and thick right ventricle. While the left 
ventricle was also somewhat enlarged, yet it was only about half the size of 
the right ventricle in mass. The right auricle was moderately enlarged. The 
electrocardiogram in figure 3 was recorded on the last day of life. It is normal 
except for an upright T wave in lead Vex and an inverted T wave in lead aVu. 
The significance of these abnormal T waves is as yet unknown. The P waves 
are normal and do not reflect the enlargement of the right auricle. The degree 
of right ventricular preponderance, as measured by the right and left R to S 
ratios and by the voltage of the chief deflections, must be considered as normal 


by present standards. 


Fig. 3 (case 2).—Electrocardiogram of infant with transposition of the great 
vessels and the right ventricle twice the size of the left, recorded on the tenth 
day of life, several hours before death. Except for the abnormal T waves in 
leads Vex and aV1, it is normal 


In this case there is an absolute anatomic right ventricular prepon- 
derance which shows the same ORS pattern as does the heart of the nor- 
mal infant, whose right preponderance is only relative. This similarity of 
patterns is additional justification for considering the normal newborn 
pattern to be one of electrical right preponderance. This case also shows 
that it may be impossible to diagnose abnormal anatomic right ventricular 
hypertrophy by means of a single record in the newborn period. As in 
case 1, serial records over a period of weeks may be necessary to establish 
a diagnosis of abnorfnal right ventricular hypertrophy. 

Case 3.—Infant Bo. died at the age of 1 month. The autopsy revealed tricuspid 
atresia and underdevelopment of the right ventricle with a huge left ventricle. 
Figure 4 was recorded on the seventh day of life. The unipolar limb and 
precordial leads show a very definite left ventricular preponderance. 
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It is noteworthy that the conventional precordial positions, leads V, 
to V, (in this case Viiernum to lead V,), show tracings which are not very 
different from the normal pattern. When one uses lead V,» as the right 
component and lead aV, as the left, then the diagnosis of left preponder- 
ance is obvious. 

Case 4.—Infant Br. immediately after birth showed signs of cyanosis and 
dyspnea and died at the age of 3 days. The autopsy revealed a very large heart, 
a large defect of the apical half of the ventricular septum and a widely patent 
foramen ovale. Both right and left ventricles were markedly enlarged and approxi- 
mately equal in mass. Figure 5, taken on the first day of life, shows a marked 
left axis deviation with inversion of the T wave on the left. The P wave in 
Vsteroum is upright to 3 mm. 


There seems to be no reasonable explanation for the obvious dis- 
crepancy between the electrical and anatomic findings. The position of 


Fig. 4 (case 3).—Electrocardiogram of infant with tricuspid atresia and 
underdevelopment of the right ventricle, recorded on the seventh day of life. 
Leads Vex and aV: show the left preponderance clearly; Vareroom and Ve do not. 


the heart was normal except for the displacement inherent in the marked 
enlargement. This may perhaps be responsible for the unusual left 
axis. 

The advantages of the present method of unipolar electrocardiography 
in the infant is nicely illustrated by cases 3 and 4. Case 3 (fig. 4) shows 
a well defined left axis in the standard limb leads, but case 4 (fig. 5) 
does not. The omission of tead V, and lead V,, in both instances would 
eliminate the right side of the ORS pattern and leave the pattern incom- 
plete. It was this omission that prevented Soloff* from being certain 
that his case of underdevelopment of the left ventricle really did show 
an electrical left axis. 


8. Soloff, L. A.: Congenital Aortic Atresia, Am. Heart J. 87:123, 1949. 
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Case 4 shows that conspicuous electrical left preponderance is not 
pathognomonic of anatomic left preponderance. It also shows that the 
combination of cyanotic congenital heart disease and left axis deviation 
is not pathognomonic of tricuspid atresia with underdevelopment of the 
right ventricle. 

Case 5.—Infant S. shortly after birth exhibited cyanosis, a systolic murmur 
and feeding difficulty. Figure 6 was recorded at the age of 11 weeks. Shortly 
thereafter he died in another hospital, where the autopsy revealed interauricular 
and interventricular septal defects with dextroposition of the aorta. 

The tracings in figure 6 were recorded in a single twenty minute session, 
during which time the infant’s head was inside the oxygen tent. While figure 6 A 


Fig. 5 (case 4).—Electrocardiogram of infant with interauricular and inter- 
ventricular septal defects, with greatly enlarged right and left ventricles, which 
were equal in size. Standard leads 1, II and III do not clearly show the left 
axis which is obvious in the unipolar leads. 


was being recorded; he was crying feebly. He quieted down gradually, and by 
the time figure 6D was taken he had been asleep for several minutes, The 
latter record is similar to one taken two weeks previously, at which time the 
infant was quiet. It is therefore considered the control resting pattern. Figure 
6A is the pattern present during crying. The latter is noted for the raised 
S-T segment and upright T wave in lead aVx, the depressed S-T segment in 
lead aVx. and the inverted T wave in lead aVr. Tracings B and C show the 
gradual change from the crying to the resting pattern. 


These changes are similar to those seen during anginal attack in 
adults. This pattern may also be induced in cases of coronary sclerosis 
by exercise or the inhalation of low oxygen mixtures. It has been 
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shown * that in unipolar leads this pattern is characterized by a raised 
S-T segment in leads facing the ventricular cavities (aV_) and by 
a depressed S-T segment in leads facing the outside of the left ventricle. 
Occasionally the T wave is diverted in the same direction as the S-T 
segment, as is the case here. Bayley’s*® theoretic explanation of this 
pattern has been adequately confirmed by others.'* He postulated that 
the changes in the S-T-T segment were caused by an injury to the myo- 
cardium that was more intense in the endocardial layer than elsewhere. 


Fig. 6 (case 5).—Electrocardiograms of infant with interauricular and inter- 
ventricular septal defects with dextroposition of the aorta, recorded at 11 weeks: 
A, recorded while the infant was crying feebly; B and C, recorded several minutes 
apart while the infant was quieting down; D, recorded after the infant was 
asleep for several minutes; £, chest leads taken just before D. There is excessive 
right preponderance for this age. D is considered the resting pattern, and A, 
the pattern during crying, represents the endocardial injury pattern. 


9. Burchell, H. B.; Pruitt, R. D., and Barnes, A. R.: The Stress and the 
Electrocardiogram in the Induced Hypoxemia Test for Coronary Insufficiency, 
Am. Heart J. 36:373, 1948. 

10. Bayley, R. H.: The Electrocardiographic Changes of Injury at the 
Endocardial Surface of the Left Ventricle, Am. Heart J. 31:677, 1946. 

11. Wolferth, C. C.; Bellet, S.; Livezey, W. W., and Murphy, F. D.: Negative 
Displacement of the RS-T Segment in the Electrocardiogram, and Its Relationships 
to Positive Displacements: An Experimental Study, Am. Heart J. 29:220, 1945. 
Hellerstein, H. K., and Katz, L. N.: The Electrical Effects of Injury at Various 
Myocardial Locations, ibid. 36:184, 1948. Meyers, G. B.; Klein, H. A., and 
Stofer, B. E.: Correlation of Electrocardiographic and Pathologic Findings in 
Lateral Infarctions, ibid. 37:374, 1949. 
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The same endocardial injury pattern has been obtained in children with 
congenital heart disease by administering 9 per cent oxygen for ten 
minutes."* Hypoxia in the present case can be eliminated, for the baby’s 
head was never outside the oxygen tent before or during the recording. 
It is possible that the handling incidental to the placing of the electrodes 
may have induced an anginal attack, which was manifested clinically by 
the feeble crying and by endocardial injury pattern in the electrocardio- 
gram. Or the feeble crying may have decreased pulmonary aeration 
and thus lowered the blood oxygen. It is also possible that the crying 
may have induced an intracardiac shunt from right to left, which 
would also reduce the blood oxygen in the coronary circulation. 


SUMMARY AND CONCLUSIONS 


Unipolar electrocardiograms of 5 infants with congenital heart dis- 
ease are presented and correlated with the specific pathologic findings 
present. 

Four cases of abnormal ventricular preponderance are reported. 
The results confirm the concept previously derived from the study of 
records of normal infants: The right and left components of the infant 
record are leads V,x and/or V,, and aV, respectively, in contrast to the 
adult’s leads V, and V,. In other words, the diagnosis of ventricular 
preponderance in infancy must be based on the pattern in leads Vy, 
and/or V,2 and aV, and not on the pattern in the parasternal or left 
chest leads. 

At present one cannot from a single tracing during the first few weeks 
of life distinguish between normal and abnormal right ventricular pre- 
ponderance. A series of tracings that show a sequence of increasing 
right ventricular preponderance is definitely abnormal and indicates 
increasing right ventricular hypertrophy. 

Electrical left preponderance is always abnormal in this age group 
and, though strongly suggestive, is not pathognomonic of anatomic left 
ventricular preponderance. Nor, when combined with cyanotic con- 
genital heart disease, is it pathognomonic of tricuspid atresia with 
underdevelopment of the right ventricle. 

One case is presented which showed a transitory pattern of endo- 
cardial injury. Its unusual theoretic and clinical implications are 


discussed. 
180 East Sixty-Fourth Street (21). 


12. Mannheimer, E.; Calgren, L. E., and Graf, W.: Further Experience with 
the Hypoxia Tolerance Test of the Heart in Children, J. Pediat. 38:58, 1949. 
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RESPIRATORY PATTERNS AND FUNCTIONAL DEVELOPMENT 
OF RESPIRATORY CENTERS IN PREMATURE INFANTS 


MICHAEL KEERI-SZANTO, M.D.* 
SASKATOON, SASKATCHEWAN, CANADA 
ANTHONY HUSZAR, M.D. 
Director, Premature Wasd, Budapest Mother and Child Welfore Organization 
BARBARA KEPES-RUDAS{ 
AND 
GABRIEL CIRAKY, M.D. 
BUDAPEST, HUNGARY 


L apnarhexsntnicace’ failure is responsible for about 15 per cent of 
deaths of premature infants, The cause of this failure has been 
sought in insufficient development of the alveoli, incomplete develop- 
ment of the neuromuscular and cartilaginous respiratory apparatus and 
even in the presence of a special, inferior type of hemoglobin; but 
relatively little attention has been paid to the state of the respiratory 
centers of these babies. 

Levine and others have repeatedly pointed out that there are 
important differences in vascularization of the central nervous system 
of full term and of premature babies. Wilson, Long and Howard * 
have expressed the belief that insufficient sensitivity of respiratory 
centers to hydrogen ion stimuli causes the periodic respiration found by 
them in premature infants. 

In the experiments to be reported, we believe that we have furnished 
additional evidence for the importance of the functional state of the 
respiratory centers, and we have tried to draw some therapeutic con- 
clusions from these findings. 


EXPERIMENTAL PROCEDURES 


All experiments were carried out at the recently opened premature ward of the 
Budapest Mother and Child Welfare Organization. This ward is scheduled to 
handle all the premature infants in need of special care from all the Budapest clinics 


*Former Research Fellow, Hungarian Scientific Council, Department of 
Pathophysiology, Budapest University; present address, Department of Physiology, 
University of Saskatchewan. 

t Department of Pathophysiology, Budapest University. 

1. Wilson, J. L.; Long, S. B., and Howard, P. J.: Respiration of Premature 
Infants: Response to Variations of Oxygen and to Increased Carbon Dioxide in 
Inspired Air, Am. J. Dis. Child, 63:1080 (June) 1942, 
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and maternity wards. The limited accommodations at the time of these experiments 
made it necessary to fix an upper weight limit for admission. This limit was 2,000 
Gm. at first, but it had to be reduced later to 1,800 Gm.; hence our patients had an 
average weight somewhat below that of babies in similar institutions. 

The routine of the ward made the performance of our experiments rather 
difficult. The babies were kept in air-conditioned double booths (temperature 37 C., 
relative humidity 65 per cent). Any removal from the booths was out of the 
question because the rooms themselves were not air conditioned. The babies were 
to be handled as little as possible and were to be left free for inspection, feeding 
(which took place every two hours) and necessary administration of drugs. These 
conditions eliminated the use of elaborate apparatus, such as that recently described 
by Kaye, Whittenberger and Silvermann * and Cross.* 

In the circumstances it was thought best to wrap the babies as tightly as possible 
—without causing discomfort, of course—in an ordinary blood pressure manometer 
cuff covered with a clean napkin. The cuff enveloped the infants from the collar 
bone to the symphysis pubis, and after a few minutes they became accustomed to it 
and seemed to feel comfortable. The rubber tube of the cuff was then connected 
to a Marey drum, and its movements were recorded on a smoked paper moving 
at a speed of about 1 cm. a minute. 


The advantages of this arrangement were that it fulfilled all the 
requirements previously postulated; the necessary apparatus could be 
easily transported from one booth to another, so that the babies did not 
have to be moved, and no specially skilled personnel was needed to 
handle it. The chief disadvantages were that movements other than 
respiratory movements were also recorded and that the magnitude of 
the excursions on the graphs did not allow quantitative conclusions 
concerning the respiratory volume owing to the varying lags of the 
recording apparatus on different applications. The nonrespiratory 
movements were easily distinguishable from the respiratory movements ; 
moreover, particularly with the younger infants, they were relatively 
infrequent. The inability to make quantitative determinations of 
respiratory volume was more serious, but, since we were interested 
primarily in the respiratory pattern of these babies, this disadvantage 
had to be overlooked because of the advantages presented. 

The illustrations in this report are tracings from the original curves, 
since the latter could not be well photographed. 


RESULTS 


The respiratory patterns in our cases could be divided into two 
main groups: irregular (fig. 4) and periodic (fig. B). Further sub- 
divisions, such as were used by Howard and Bauer,‘ would have led 


2. Kaye, R.; Whittenberger, J. L., and Silvermann, L.: Respiratory Air 
Flow Patterns in Children, Am. J. Dis. Child. 77:625 (May) 1949. 

3. Cross, K. W.: The Respiratory Rate and Ventilation in the Newborn 
Baby, J. Physiol. 108:459, 1949. % 

4. Howard, P. J., and Bauer, A. R.: Irregularities of Breathing in the New- 
born Period, Am. J. Dis. Child. 77:592 (May) 1949. 
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us to providing a separate group for almost every case. Full term 
infants used as controls, whose respiratory movements had to be recorded 
while they were asleep because they moved too much, also showed 
periodic respiration (fig. C). 

After the respiratory pattern of the untreated infants was established, 
the effect of routine doses of lobeline (0.2 mg. per kilogram of body 
weight) was investigated. Since there was no evident effect from this 
amount of the drug, the doses were gradually increased to 1 mg. per 
kilogram ; these doses produced a delayed effect, ninety to one hundred 
and twenty minutes after administration (fig. D). With full term 
infants smaller doses (0.5 mg. per kilogram) were almost immediately 
effective (fig. E). 

For reasons to be discussed later, the effects of a central nervous 
system stimulant (caffeine, 0.02 Gm. per kilogram) (fig. F) and of a 
central nervous system sedative (phenobarbital, 0.025 Gm. per kilogram) 


Respiratory J, A, irregular type, premature infant. B, periodic type, pre- 


mature infant. C, periodic type, full term infant. D, irregular type, premature infant 

iven (at the arrow) 1.0 mg. of lobeline per kilogram of body weight; tracings made 
immediately before, and sixty and ninety minutes after the injection. £, pattern of 
full term infant given (at the arrow) 0.5 mg. of lobeline per kilogram of bod 
weight, F, irregular type, premature infant given (at the arrow) 0.02 Gm. of caf- 
feine per kilogram of body weight; tracings made immediately and ninety minutes 
after the injection, G, irregular type, premature infant given (at the arrow) 0. 
Gm. of phenobarbital per kilogram of body weight; tracings made ten and 
forty-five minutes after the injection. 


(fig. C) were also investigated. Both were effective only after a 
certain period of latency; caffeine impaired, whereas phenobarbital 
improved, respiration. 

Altogether about forty determinations were made on 28 babies, the 
caffeine experiment (fig. F) being repeated only twice on account of 
its bad effect on respiration. 

COMMENT 

We fully agree with Howard and Bauer‘ in considering periodic 
respiration normal for newborn and particularly for premature infants. 
Clinical observations on our patients also confirm this view. The 
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division according to respiratory pattern into periodic and irregular 
groups coincided almost perfectly with the clinical division into viable 
and nonviable groups. Our observations concerning the respiratory 
pattern are not in complete agreement with theirs, but the differences 
can be easily explained by the significant difference in age and maturity 
of our patients and theirs. 

No such simple explanation for our findings concerning the long 
latency and relatively slight activity of lobeline in our experiments can 
be advanced. The mode of action of this drug has been conclusively 
established by Heymans and Bouckaert.* Accordjng to their experi- 
ments, small amounts of lobeline stimulated the respiratory centers via 
the carotid bodies. A paralyzing effect on the central nervous system 
was observed from smaller amounts than those which had a stimulating 
effect in our experiments. Our findings could not be fitted into that 
picture, and so we had to assume that in case of premature infants lobe- 
line does not act by way of its usual route, through the carotid bodies. 
The explanation for this paradoxic behavior would be that the carotid 
bodies, the carotid nerve or the corresponding respiratory center is not 
sufficiently developed at this stage of maturity. Recent experiments of 
Rozanova® on puppies, as well as data in textbooks on embryology, 
indicate that the respiratory center is probably the undeveloped link. 

_ Current notions about the centers of the respiratory mechanism * 
agree that several centers ranging from the lower part of the hypo- 
thalamus down to the first cervical segments cooperate to bring about 
the smooth respiration of the healthy adult.. The lowest center (A) is 
of itself capable of inducing periodic respiration. Above it—as has 
been recently shown by Hoff and Breckenridge* on dogs and earlier 
by Mansfeld and Tyukody® on rabbits—is an inhibitory center (B), 
which, in turn, is inhibited by two active centers: C, receiving impulses 
from the carotid bodies, and D, superimposed on C, which is responsible 
for the normal smooth respiration and the respiratory changes due to 
cortical and subcortical (emotional) impulses, such as can be seen at 
any time. 


5. Heymans, C., and Bouckaert, J. J.: Perfusion des sinus carotidiens et 
réflexes respiratoires, Compt. rend. Soc. de Biol. 103:31, 1930. 

6. Rozanova, V. D.: Fiziol. zhur. 35:440, August 1949. 

7. Fulton, J. F.: Physiology of the Nervous System, ed. 2, New York, Oxford 
University Press, 1943. 

8. Hoff, H. E., and Breckenridge, C. G.: Medullary Origin of Respiratory 
Periodicity in Dog, Am. J. Physiol. 188:157, 1949. 

9. Mansfeld, G., and von Tyukody, F.: Atemzentrum und Narkose, Arch. 
Internat. de pharmacodyn. et de thérap. $4:219, 1936. 
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The temporary elimination of D, such as occurs in sleeping healthy 
persons or in persons with certain pathologic conditions, results in a 
periodic respiration governed by C. The periodic respiration of full 
term and of relatively well developed premature infants is evidently 
also governed by C, D not being fully developed at that time and remain- 
ing easily suppressible throughout the first years of life. If it is assumed 
that in an extremely premature baby C is also not sufficiently developed 
to function, B, an inhibitory center, is the highest functioning respiratory 
center. Considering that a premature infant should still be living 
within the uterus, such an arrangement appears perfectly logical, since 
the effects of large scale intrauterine respiratory movements would be — 
disastrous. In extrauterine life, however, the impairment of periodic 
respiration, which would be initiated by A in such a case, is just as 
disastrous and should be counteracted. Precisely this is done by the 
large doses of lobeline, which have, as will be remembered, a paralyzing 
action and restore periodic respiration by paralyzing an inhibitory 
center. This would also account for the unusually long latency period. 

The popular belief, which is usually called superstition, that pre- 
mature infants born in the seventh month of gestation have better 
chances of survival than those born in the eighth month, should be 
mentioned in this connection; from the point of view of respiration, an 
infant who does not have even the inhibitory center developed is cer- 
tainly better off than a maturer one with its inhibitory center already 
functioning. 

A logical consequence of our assumption would be that lobeline, 
whose action is essentially paralyzing, in these cases could be replaced by 
a sedative and a stimulant would have an impairing effect on the respira- 
tion of our patients. Experiments with caffeine and phenobarbital 
(figs. F and G) have fully confirmed this assumption. It should be 
emphasized that the general clinical state of the infants was always care- 
fully considered when the graphs were evaluated and was always found 
to be in harmony with them. As a matter of fact, clinical improvement 
of respiration after administration of phenobarbital was noted on several 
oceasions when no—or only very littlhe—change was evident in the 
respiratory pattern, Clinical evaluation was always made independently 
by two observers (A. H. and G. C.). 


These observations also explain the fact—observed for many years 
by one of us (A. H.)—that premature infants who must be given stimu- 
lants, especially caffeine, usually do not survive. They suggest increased 
caution and constant supervision when stimulants are prescribed for 
premature infants and that sedatives be tried when there are difficulties 
in administering carbon dioxide. 
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SUMMARY 


A paradoxic pharmacologic action of lobeline, caffeine and pheno- 
barbital on respiratory movements of premature infants is described. 

The observations are tentatively explained by the fact that the highest 
fully developed respiratory center in such infants is an inhibitory center, 
which normally inhibits respiratory movements in the latest stages of 
intrauterine life. Inhibition of this inhibitory center revives the auton- 
omy of a lower active center and thereby improves respiration ; its exci- 
tation, on the other hand, impairs respiratory movements. 
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USE OF A SUPPLEMENTED EVAPORATED MILK IN THE 
ROUTINE FEEDING OF INFANTS 
Its Influence on Blood Serum Vitamin C, the Stools, and Growth and Development 


JOHN E. GONCE Jr, M.D. 
AND 


WILLIAM D. LEWIS, MS. 
MADISON, WIS. 


EPORTS by McCollum and Grubb* atid Vignec and associates * 

indicate the dependability of a completely supplemented evaporated 
milk (except for carbohydrate) as the sole source of food supply to pro- 
vide all the vital food elements necessary for the normal growth and 
development of infants. In the present study, an estimation was made 
of the usefulness of a similar milk as the sole source of vitamin C in 
an otherwise customary diet of infants during the first year of life. 
The threefold purpose of this study of an evaporated milk fortified with 
vitamins and minerals (hereinafter referred to as special milk)* was 
to determine (1) its effectiveness in maintaining a normal vitamin C 
level in the blood serum, (2) its influence on the frequency and character 
of the stools during the first three months of infancy and (3) its effec- 
tiveness in supporting normal growth and development. To this end 
the special milk was used in a standard nursery formula for all full term 
infants born at the Wisconsin General Hospital between April 1, 1947 and 
Jan. 31, 1948. For the infants whose mothers indicated a willingness 
to cooperate in the venture, the special milk was continued as the source 
of milk feeding at home until the infants reached the age of | year or 
until termination of the investigation, on July 1, 1948. Beginning at 
the age of 12 to 24 hours, feedings of the special milk made with 8 fluid 
ounces (240 cc.) of milk, 16 fluid ounces (480 cc.) of water and 2 table- 


From the Department of Pediatrics, University of Wisconsin Medical School. 

This study was aided by a grant from the Wisconsin Alumni Research Foun- 
dation, Madison, Wis. : 

1. McCollum, E. V., and Grubb, W.: A Completely Supplemented Evaporated 
Milk and Its Use as a Food for Infants, Am. J. Dis. Child. 68:231 (Oct.) 1944. 

2. Vignec, A. J.; McNamara, H., and Barnett, H. L.: Use of a Supplemented 
Milk for Infant Feeding, Am. J. Dis. Child. 76:154 (Aug.) 1948. 

3. Contents of each can of milk: 1,644 units of vitamin A, 0.7 mg. of vitamin 
B,, 54.1 mg. of vitamin C, 800 units of vitamin D, 1.48 mg. of riboflavin, 4.82 mg. 
of nicotinic acid, 0.999 Gm. of calcium, 0.8 Gm. of phosphorus, 10.7 mg. of iron, 1 
mg. of copper, 1 mg. of manganese, 29.2 Gm. of fat, 37.7 Gm. of carbohydrate and 
23.6 Gm. of protein. Total milk solids. 25.9 per cent; moisture, 74.0 per cent. 
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spoons of a dextrin-maltose preparation (dextri-maltose* no. 1) were 
offered to all infants for three to four days. Thereafter, use of this 
preparation was either stopped or continued as a complemental or com- 
plete feeding depending on the mother’s production of breast milk. For 
the infants who received completely artificial feeding after going home, 
the formula was prescribed in increasing concentrations, and, on the 
hasis of 1 ounce (30 cc.) or a trifle more of milk per pound (450 Gm.) 
of body weight for each twenty-four hours, until a maximum concentra- 
tion of one can (13 ounces [390 cc.]) of milk, 18 ounces (540 cc.) ‘of 
water and 6 tablespoons of dextri-maltose* no. | or an equivalent 
amount of other carbohydrate was reached. 

On the infants’ discharge from the hospital at the age of 10 to 14 
days, their general pediatric care was conducted by four different 
pediatricians, including one of us (J. E. G. Jr.), all of whom are mem- 
bers of the staff of the Wisconsin General Hospital. Naturally, the age 
at which additional foods were added to the diet and the extra dose of 
vitamins A and D varied to some extent. In the main, the first solid 
food in the form of cereal or canned fruit was added to the diet at 
213 to 3 months of age. The daily amount of extra vitamins A and D 
beyond that in the milk varied but did not exceed 15,000 units of 
vitamin A and 2,000 units of vitamin D. After the age of 3 months, 
other solid foods were rapidly inserted into the diet, and by the age 
of 5 months all infants received cereal, canned fruit, vegetables and egg 
yolk. Meat was not included in the diet before 5 to 6 months of age 
in most instances. Ripe banana, custards and puddings were permitted 
at the age of 7 months. The necessity of avoiding the administration 
of orange juice, tomato juice and multivitamin preparations was repeat- 
edly emphasized to the mothers. 

Each mother was given individual instruction in the purpose of the 
study, was provided with charts on which to record the desired informa- 
tion and was directed to take the baby to her pediatrician for examina- 
tion and to the laboratory for collection of blood specimens at the baby’s 
age of 6 weeks, 3 months, 5 months, 7 months, 10 months and 1 year 
(or to fulfil whatever part of this schedule the time element of the study 
permitted).** For the first three months the mothers kept a detailed 
daily account of the construction of the formula, amount of formula 
taken at each feeding, time of insertion of additional foods into the diet, 
time of reduction in number of feedings, time of passage and character of 
each stool and time of appearance of the various neuromuscular abilities. 
After the first three months they recorded similar information in sum- 
mary form at weekly intervals. 

3a. In the majority of instances the mothers for various reasons did not rigidly 


adhere to the recommended time schedule, but their failure to do so permitted the 
acquisition of the blood specimens at all twelve monthly ages of the infants. 
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During the period of April 1, 1947 to Jan. 31, 1948, there were 320 
live births at the Wisconsin General Hospital, of which 14 infants 
weighed 5% pounds (2,500 Gm.) or less. The average birth weight 
of the full term infants was 7 pounds 6 ounces (3,300 Gm.). Of the 
full term infants, 1 died of kernicterus and another of intracranial 
hemorrhage and atelectasis; of the premature infants, 1 died of intra- 
alveolar hemorrhage of the lungs. At the time of dismissal of the 304 
full term infants from the hospital, 122 were entirely breast fed and 
24 were partially breast fed.‘ As an inducement to continue with the 
investigation at home, all the mothers of full term infants were offered 
a free supply of special milk for the duration of their participation in 
the program. The proposal was accepted by mothers of 271 infants. 
Among these at the time of leaving the hospital were 136 completely or 
partially artificially fed infants whose feedings became entirely artificial 
before 1 month of age. These 136 infants constituted the subjects of 
investigation with respect to the frequency and character of the stools and 
to growth and development. In the blood serum vitamin C aspect of the 
study, their number was augmented by 68 other infants whose previous 
breast milk feedings had been replaced by special milk feedings for at 
least one month. The lack of continuing participation by the mothers 
as their infants grew older was moderately heavy. Because of this 
factor and that of the time limitation of the study, only 37 of the 136 
infants were followed in detail for one year. However, observations 
were obtained on 129 at 6 weeks, 118 at 3 months, 76 at 5 months and 
58 at 10 months of age. 

Before this study was begun, it had been demonstrated that the 
special milk * retained complete stability of vitamin C for periods up to 
one year. Also it had been determined that after dilution of the special 
milk with one and one-half times as much water and storage for twenty- 
four hours, either under ordinary refrigeration or at room temperature, 
the loss of vitamin C was insignificant. Even when such dilutions were 
kept for several days, the loss of vitamin C was not great (table 1). The 
dye titration method employed in the analysis indicates only the reduced 
ascorbic acid present and does not include any dehydroascorbic acid 
formed through oxidation. Hence, the vitamin C losses would probably 
have been even less if a suitable method of analysis for dehydroascorbic 
acid had been available at the time. 


4. It is of interest that among 142 of 147 nursing mothers who reported on the 
duration of the nursing, either partial or complete breast feeding was maintained by 
122 for six weeks and in 71 for three months longer. 

5. The special milk was prepared in the usual manner of commercial prepara- 
tion of evaporated milk, except for the addition of minerals in the form of metal 
caseinates and vitamins and the exhaustion of air from the can. 
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Determination of the ascorbic acid content of serum was done by 
the micromethod of Lowry, Lopez and Bessey,® as modified by Bessey," 
in which the analysis was made on 0.01 cc. of serum. The modification 
consisted in the addition of 30 cu. mm. of | per cent copper sulfate solu- 
tion to each cubic centimeter of the dinitrophenylhydrazine-thiourea 
reagent. This eliminates the need for the norite treatment given in the 
original method. In obtaining specimens for analysis, the skin of the 
heel was punctured deeply and the blood collected without squeezing. 
The capillary tube had a diameter of 2 mm. and a length of 10cm. The 
serum was separated by centrifugation, deproteinized and acidified with 
trichloroacetic acid and stored at 4 C.; the analysis was carried out 
after the accumulation of several specimens. Lowry and co-workers 
demonstrated that serum held at 4 C., and even at room temperature, 
after treatment with trichloroacetic acid remains quantitatively unchanged 
in its original ascorbic acid content for as long as thirteen days. These 


from Special Milk 


t of Standard Formula Made 


& Hr. 48 Hr. 96 Hr. 
Household Household Household 
Refrigerator Refrigerator Refrigerator 24 Hr. Room 
‘Temperature Temperature Temperatare Temperature 
Mg. Mg. Mg. 
Vitamin % Vitamin % Vitamin %o Vitamin % 
. O/100 Ce. Vitamin © 0/100 Ce. Vitamin C ©/100 Ce. Vitamin © C/100 Ce. Vitamin C 
Formula Remaining Formula Remaining Formula Remaining Formula Remaining 


7.19 97.8 7.6 100.1 5.85" 72.8 6.80 925 
95,7 6.55 100.6 6.24 96.0 5.45 83.7 


* A portion of the formula was removed after forty-eight hours. 


findings have been confirmed by one of us (W. D. L). Hence, most 
analyses were made twelve to forty-eight hours after collection of the 
blood. Under all conditions of storage, strict precaution against evapo- 
ration of the serum was necessary in order to prevent concentration of 
ascorbic acid. The few unusually low values found in hotgweather may 
have been due to failure to keep the blood or serum samples cool enough 
to prevent loss of ascorbic acid before acidification, 


EFFECTIVENESS IN MAINTAINING A NORMAL VITAMIN © 
LEVEL IN THE BLOOD SERUM 
In the study of the influence of the special milk on the level of the 


vitamin C of the blood serum, seven hundred and forty-five determina- 
tions were made on 206 infants who were entirely dependent on the 


6. Lowry, O. H.; Lopez, J. A., and Bessey, O. A.: The Determinations of 
Ascorbic Acid in Smal! Amounts of Blood Serum, J. Biol. Chem. 160:609 (Oct.) 
1945. 

7. Bessey, O. A.: Personal communication to the authors. 
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special milk for their vitamin C intake, except for the minor amounts 
of vitamin C ingested in some of the additional solid foods after the age 
of 3 months. In the case of those infants whose original feedings had 
contained breast milk, one month was allowed to elapse after complete 
weaning from the breast before they were placed on the study. Speci- 
mens of blood used for the determinations of vitamin C were taken with- 
out regard to relation to feedings. Actually, however, most specimens 
were taken about midway between feedings. 

The solid line in chart 1 shows the average level of the blood serum 
content of vitamin C per hundred cubic centimeters of serum and the 
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Chart 1.—Average serum vitamin C level during the first fourteen days of life. 
The solid line represents infants receiving the special milk; the broken line, infants 
receiving breast milk. The numbers on the curves represent the number of infants 
tested on each day. 


Taste 2—Comparison of Average Vitamin C Level (Milligrams per Hundred 
Cubic Centimeters of Blood Serum) at Isolated Ages of Infants Under 
Varying Milk Feeding Arrangements as Part of an 
Otherwise Normal Diet 


Standard 
Evaporated 
Milk (1947-48) 
Special Milk Plus Orange Juice Breast Milk 
Without Additional or Other Souree Without Additional Breast Milk Plus 
Vitamin © Intake of Vitamin C Vitamin C Intake Orange Juice 


No. of Blood \ Blood No. of Blood No. of 


Age Subjects Level Level Subjects Level Subjects 
6 wk. d 
5 mo S&S 
6 mo, 4 
7 mo, 
210 mo. 
12 mo, 58 
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number of infants whose artificial feeding with the special. milk formula 
dated from birth tested on each day of the newborn period. Similar 
determinations on the infants who became entirely breast fed after the 
age of 4 days are shown in the broken line of the same chart. Charts 
2 and 3 show the vitamin C level in the blood serum throughout the 
first year of all infants while receiving the special milk as the only 
source of vitamin C, except for the insignificant amounts present in 


L228 
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Chart 2.—Average serum vitamin C levels from 6 weeks to 4% months of 
age. 


the permitted additional solid foods. In table 2, these findings expressed 
in average levels at selected ages are compared with the results obtained 
at like ages among smaller groups of infants whose milk feedings 
consisted of (1) standard evaporated milk (1947-1948) supplemented 
with orange juice or various commercial preparations of vitamin C in 
customary amounts, (2) breast milk without supplementary orange 
juice or other sources of vitamin C in significant amounts and (3) 
breast milk supplemented with orange juice. 
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In the light of the accepted normal level of 0.6 to 1.6 mg. of vitamin 
C per hundred cubic centimeters of blood serum," the findings given in 
charts 2 and 3 demonstrate the adequacy of the special milk as the sole 
source of vitamin C in an otherwise normal diet in maintaining a satis- 
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Chart 3.—Average serum vitamin C levels from 5 to 12 months of age. 


8 Drake, T, G. H., and Tisdall, F. F., in Grulee, C. G., and Eley, R. C.: The 
Child in Health and Disease: A Textbook for Students and Practitioners of Medi- 
cine, Baltimore, Williams & Wilkins Company, 1948, p. 101. 
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factory level of vitamin C in the blood serum throughout the first year 
of life. Further evidence of this is provided in table 2 by the almost 
consistent finding of higher average levels of vitamin C in the blood serum 
of the infants fed with the special milk compared with those of the 
infants fed with standard evaporated milk (1947-1948) supplemented 
with orange juice or other sources of vitamin C. The comparative 
studies shown in table 2 also reveal that breast milk is superior both to 
the vitamin C-fortified and to the supplemented standard evaporated 
milk in its influence on the level of the vitamin C of the blood serum. 


INFLUENCE ON THE FREQUENCY AND CHARACTER OF THE STOOLS DURING 
THE FIRST THREE MONTHS OF LIFE 


Ever since the introduction of evaporated milk mixtures it has 
been a common observation that they tend to cause loose stools in the 
early months of life. Furthermore, sugar in an amount well tolerated, 
and even necessary in fresh milk mixtures to avert constipation, added 
to evaporated milk mixtures tends to result in stools that are too loose 
and too frequent. Consequently it has become a routine of many prac- 
titioners to add considerably smaller amounts of sugar to evaporated 
milk mixtures than to those made with fresh milk. The frequency of 
this tendency for sugar in evaporated milk mixtures to cause too much 
disturbance in the number and character of the stools of young infants 
led McCulloch* to recommend the routine use of diluted evaporated 
milk without the addition of any sugar. 

Information concerning this aspect of the study was obtained by 
making an exact daily count and description of the stools of all participat- 
ing infants until the age of 3 months and comparing the findings in the 
special milk-fed infants with (1) those in the concurrently studied 
breast-fed infants and (2) those in formerly studied infants fed with 
standard irradiated evaporated milk.’ During the hospital period the 
data about the stools were gathered by attendants especially employed 
for the purpose; at home, exactness was secured by having the mothers 
record the facts about the stools immediately on their passage. The 
attendants and mothers were instructed to count every stool as a separate 
one, regardless of the time relation to the previous one. As a conse- 


9. McCulloch, H.: Use of Evaporated Milk Without Added Sugar for Feed- 
ing of Infants, Am. J. Dis. Child. 67:52 (Jan.) 1944. 

10. A similar unpublished study of standard nonirradiated and irradiated 
evaporated milk containing 400 units per can was conducted in 1943 by one of us 
(J. E. G. Jr.) for the purpose of determining whether or not irradiation alone 
exerted any influence on the infant's tolerance of evaporated milk. In that investi- 
gation, which was limited to the first three months of infancy and in which the 
formula used during the newborn period was the same as in the present study, it 
was found that the daily number and the character of the stools were identical in 
the two groups. 
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quence, it was not uncommon at times for several stools to be counted 
in less than thirty minutes which otherwise might have been recorded as 
a single stool, The results of the counting of the stools of infants fed 
with the three varieties of milk during the first three months of life are 
presented in table 3 and chart 4. With respect to the newborn period, 
table 3 shows the daily number of stools of the breast-fed and of the 
special milk-fed infants to approximate each other and their daily 
numbers on most days to be definitely less than those of the infants fed 


Tasie 3.—Comparison of the Daily Number of Stools During the First Fourteen 
Days of Life and the Ensuing Eleven Weeks Among Infants Fed with Breast 
Milk, Standard Irradiated Evaporated Milk (1943) and Special Milk 


Standard Irradiated 
Evaporated Milk, 


Average 
Number Number 


t of of of ot 
Day Stools Subjects Stools 


BERS 


445 
365 
679 
685 
BO 
519 
450 
412 
$27 
264 
180 
197 
83 
49. 
0. 


| 


* Subsequent values are weekly averages. 


with standard irradiated evaporated milk (1943). Chart 4, which 
gtaphically portrays the data of table 3 pertaining to the eleven weeks 
following the newborn period, reveals a considerable reduction in the 
daily number of stools of the breast-fed infants over the evaporated milk 
fed infants. Then too, a greater daily number of stools among the 
infants fed with standard irradiated evaporated milk (1943) than among 
the infants receiving the special milk is continued from the newborn 
period. Although this difference is not great, it is probably significant 
in view of the fact, as demonstrated in table 4, that the amount of sugar 
used in the special milk formulas after the newborn period was sub- 
stantially greater than in the standard irradiated evaporated milk 
formulas of the 1943 study. 


q 
q 
— 
Total Average Total Average Total 
Number Number Number Number Number Number Number 
182 3.1 140 3.8 61 2.9 
178 4.0 140 4.0 106 5.0 
215 “ 49 ul 49 113 63 
5.5 ul 5.3 40 6.6 
237 45 5.8 142 127 6.0 
+ 228 51 142 48 44 
210 42 Ml 30 110 6.2 
61 41 123 41 102 4.6 
261 19 39 45 
10 4.1 119 3.8 84 3.6 
72 3.3 112 3.7 123 41 
12 7 34 3.0 125 3.9 
18 3.1 100 28 121 8.7 
3.0 7 27 125 37 
Week* 
8 97.8 2.70 2.53 10 3.01 
‘ 2.51 2.28 137 2.99 
5 2.33 “7 2.06 196 2.71 ' 
6 122 2.16 45 1.84 131 2.45 
119 2.08 2.40 
10 1.80 2.08 j 
12 113 1.60 1.95 
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The stools of the infants fed with the special milk were mostly loose 
and curdy during the first few weeks of life but thickened as time went on. 
After 3 months of age, they were usually pasty, unformed or formed. 
In a general way, they were quite comparable to the stools of the infants 
fed with standard irradiated evaporated milk (1943), but there was a 
greater tendency toward hard stools among the infants fed with special 
milk. For this reason the infants fed with the special milk formulas 
tolerated and even required a larger amount of sugar than the infants 
who received the standard irradiated evaporated milk (1943). 


NO. OF 
STOOLS 


DAILY 
3 


Chart 4.—Comparison of oad) number of stools of poy fed with standard 


irradiated evaporated milk (1 (top curve), special milk (middle curve) and 


breast milk (bottom curve). 


Taste 4.—Comparison of Sugar Tolerance in Formulas Made with Standard 
Evaporated Milk (1943) and Special Milk During the First 
Three Months of Infancy 


maximum amount in ounces of sugar added to the 


Number ot Infants whose formulas reached a content of 1 
sugar 
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Judging by the daily number of stools, the evidence accumulated in 
this study indicates that the tolerance of infants for the special milk is 
about the same as for breast milk during the newborn period but is less 
so thereafter. On the basis of this criterion, combined with a consider- 
ation of the greater content of sugar used in the formulas of the special 
milk after the newborn period, the study also indicates that the special 
milk is somewhat better tolerated than standard irradiated evapo- 
rated milk (1943) throughout the first three months of infancy. 


Number Number Number Number 
o of stb- ot Sub of Sub- of Sub- 
Age Bi jects 6 Wk. jects . jects . jects 6mo 


Average weight in pounds among 
37 subjects followed for 1 year. a7 33 5 17.53 


Average over-all weight in yout 
among 136 subjects... 3. 76 17.33 


Average length in inches among 
37 subjects followed for year.. 24.27 ‘ia 27.22 


Average over-all length in inches 
among 196 subjects 26.95 


Average circumference head and 
chest in centimeters of 37 sub- 
jects followed for 1 year........ 


Average overall cireumference 
head and chest in centimeters 
among 136 subjeets............ 


Average reading of hemoglobin in 
grams per 100 cc, blood (Sahil). 
Average number of teeth 


Taste 6.—Average Age of Appearance of Neuromuscular Abilities Among Special 
Milk-Fed as Mothers 


Nevromuseular No, of 
bilities Subjects 


Roll over back to abdomen... 
Sit alone.. 


No who walked before 1 yr... 


EFFECTIVENESS OF THE SPECIAL MILK IN SUPPORTING NORMAL GROWTH 
AND DEVELOPMENT 


The vitamin C level in the blood serum and the bowel habit do not 
necessarily reflect the nutritional adequacy of the daily routine. Hence, 
study of the weights and measurements was made in as many of the 
infants as possible. The objective indications of the sufficiency of the 
special milk, used as previously described, in providing for normal 
growth and development among the 136 infants whose milk feedings 
were artificial from birth or from an age of less than 1 month are 
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shown in tables 5 and 6. The physical measurements and signs of neuro- 
muscular development at the various ages listed there are all in keeping 
with the accepted standards of normalcy. The average age and weight 
at the time of the infants’ self adjustment to five, four and three daily 
feedings indicate the effectiveness of the special milk im satisfying the 
subjective and objective requirements of an adequate diet. 


SUMMARY 


From among 306 full term infants, 136 who became entirely artificially 
fed during the neonatal period received evaporated milk fortified with 
minerals and vitamins (special milk) as the sole source of vitamin C in 
an otherwise normal diet for varying periods up to one year. To this 
number of infants used in the study of the influence of the special milk 
on their vitamin C level in the blood serum, 68 other infants were added 
one month after complete weaning from the breast and were followed for 
varying lengths of time. Altogether 745 determinations of the vitamin C 
content of the blood serum were made on 206 infants. Based on the 


TABLE and eight at Time Going on to 5,4 end 3 Foedings 


Feedings No. of Subjects Age Weight, Lb. 


5 use 10.2 
4 76 A 13.3 


31 .2 174 


accepted normal level of 0.6 to 1.6 mg. of vitamin C per hundred cubic 
centimeters of blood serum and a comparison with the blood serum 
content of vitamin C of a small control group of infants fed with cur- 
rently standard evaporated milk and a routine diet supplemented with 
orange juice or other sources of vitamin C in customary amounts, it 
was found that the special milk-fed infants maintained a satisfactory 
level of vitamin C in the blood serum throughout the first year. Although 
the levels of the special milk—fed infants were higher than those of the 
standard evaporated milk-fed infants, they were definitely lower than 
those for a small number of breast-fed infants, with and without supple- 
mental vitamin C. 

The number and character of the stools of most of the 136 special 
milk-fed infants were tabulated for the first three months of life. Reach- 
ing an average height of 5.5 stools on the fourth day of the newborn 
period, the daily number of stools gradually fell off to between one and 
two by the eighth week of life and thereafter remained at that level. 
During the first nine days of the newborn period their number paralleled 
and thereafter definitely exceeded that for concurrently studied breast-fed 
infants. Throughout the entire first trimester of infancy the daily number 
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of stools of the special milk-fed infants was definitely smaller than that 
for infants fed with the standard irradiated evaporated milk of a previous 
unpublished study (1943). This was the case even though the amount 
of sugar used in the formulas after the newborn period was substantially 
greater in the present study than in the previous one. In character, the 
stools of the special milk-fed infants simulated those of infants fed 
with standard evaporated milk. There was, however, a greater tendency 
toward the occurrence of hard stools among the special milk-fed infants 
than among the infants fed with standard irradiated evaporated milk in 
1943, and therefore larger amounts of sugar were required in the 
formulas of the special milk to prevent constipation. 

Data on physical growth, development and eating habits accumulated 
among the original 136 infants, whose numbers gradually tapered off 
to 37 at one year, show that in these respects the accepted standards 
of normalcy are fully met by the infants fed with the special milk as the 
source of vitamin C in an otherwise customary diet. 
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Case Reports 


ICTERUS PRECOX 


GEORGE J. BRANCATO, M.D. 
Consulting Hematologist, Norwegian Hospital 
BROOKLYN 


Recently I was asked to see a newborn infant, who manifested jaundice during 
the first twenty-four hours of life and whose mother was Rh-negative. This case 
presents several unusual features and is therefore reported. 

In the first place, reference to the table shows that the mother belongs to type 
rh, while the father and all the children belong to type Rh:Rhe. Since the father 
belongs to type Rh:Rhe and is hr’ negative, he most likely belongs to genotype 
R+R‘. The incidence of this genotype among Caucasoids is approximately 0.08 per 
cent.!. He could also belong to genotype R*r’, but the incidence of this genotype 
among Caucasoids is only about 0.001 per cent. Other, still rarer, possibilities are 


Summary of Blood Group of Family 


Group Phenotype Genotype 
RheRh; R*Ri, Rr’, R*R* Rees 
rb 
RoiRbs Rr 
BhiRhs Rr 
Rr 


R+*R+, Rev’ and R'rv, the last of which is excluded by the occurrence of phenotype 
RhiRhz (or R,) in the children. 

Since the mother is Rh negative and the baby in question is Rh positive, one 
might be inclined to indict Rh sensitization as the cause of the baby’s jaundice. 
This diagnosis, however, was ruled out when Rh antibody titrations on the mother’s 
serum gave negative results by the agglutination method and albumin-plasma con- 
glutination method. The fact that the mother belongs to group © and the father 
and all three children belong to group A, suggested that A sensitization might be 
the explanation of the baby's jaundice. In fact, anti-A titrations on the mother’s 
serum revealed 320 units by the agglutination method and 640 units by the plasma 
conglutination method, thereby establishing the presence of A sensitization in the 
mother. 

This case, therefore, serves to emphasize the importance of not overlooking the 
possibility of A-B sensitization in an Rh-negative mother, since the treatment of 
erythroblastosis due to A-B sensitization is usually expectant, whereas the treat- 
ment of choice in cases of Rh sensitization is exchange transfusion. As a matter 
of fact, this baby required no treatment. 


1. Wiener, A. S.: An Rh Glossary, Dade County M. A. Bull, 20:20-32 (April) 
1949. 
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This case, moreover, illustrates the principle of “competition of antigens.” When 
a person is subjected to the action of two or more antigens at the same time, he 
often reacts only to the more antigenic one, in this case agglutinogen A. 

COMMENT 

To account for the heredity of the Rh types, Wiener * originally postulated the 
existence of only six allelomorphic genes, but based on more recent work the series 
of allelomorphic genes has been extended to include eight “standard” genes, namely, 
9”, 9¥, R®, and R*. The rare gene R* was originally identified by Race 
and Taylor,® and the still rarer gene r” was apparently first recognized by Stancu, 
Clark and Snyder.4| A comprehensive review of this problem has been published 
by Wiener and Hyman,® who added additional families illustrating the hereditary 
transmission of genes K* and rv. In the present case, as in one of the cases reported 
by Wiener and Hyman, the father belonged to phenotype Rh.Rh; and so is pre- 
sumably homozygous for the Rho factor. Therefore, all the children of the family 
would be expected to be Rh positive, half Rh, and half Rh,Rhz (or Rh,). In this 
farnily it so happened that all three children belonged to type RhiRhe (or Rhy) 
and none to type Rhy. : 

The phenomenon of “competition of antigens” was first invoked by Wiener ® to 
explain the low incidence of incompatibility of blood groups between child and 
mother in cases of typical erythroblastosis due to Rh sensitization. He’ has also 
encountered cases like the one described in this paper, in which Rh-positive babies 
with neonatal jaundice had Rh-negative mothers without Rh antibodies and in 
which he was able to demonstrate an A or B sensitization to explain the jaundice. 
Ordinarily, A-B sensitization gives rise to a relatively mild syndrome designated 


icterus precox by Halbrecht.* In a previous paper,” I described an unusual case, 
which exhibited typical erythvoblastosis due to Rh sensitization and icterus precox 


2. Wiener, A. S.: Genetic Theory of the Rh Blood Types, Proc. Soc. Exper. 
Biol. & Med. $4:316-319 (Dec.) 1943. 

3. Race, R. R., and Taylor, G. L.: Rare Gene K/h, in Mother and Son, Nature, 
London 153:560 (May 6) 1944. 

4. Stancu, A. G.; Clark, P. C., and Snyder, L. H.: Studies in Human 
Inheritance: A Statistical Analysis of Rh-Hr Incompatibility, with Illustrative 
Data from Cases of Dementia Praecox, Ohio State M. J. 43:628-631 (June) 1947. 

5. Wiener, A. S., and Hyman, M. A.: Observations on the Rare Genes R* 
and r¥, Am. J. Clin. Path. 18:921-926 (Dec.) 1948. 

6. Wiener, A. S.: Competition of Antigens in Isoimmunization by Pregnancy, 
Proc. Soc. Exper. Biol. & Med. 58:133-135 (Feb.) 1945. 

7. Wiener, A. S.; Sonn, E. B., and Hurst, J. G.: Studies on Individual 
Differences in Human Blood and Their Practical Applications: Pathogenesis of 
Congenital Hemolytic Disease (Erythroblastosis Fetalis); III. Illustrative Case 
Histories of A-B Sensitizatiou, Brooklyn, N. Y., Wiener Laboratories, Paper 
No, 1, 1946. 

8 Halbrecht, I.: Role of Hemagglutinins Anti-A and Anti-B in the Patho- 
genesis of Jaundice of the Newborn (Icterus Neonatorum Precox), Am. J. Dis. 
Child. 68:248-249 (Oct.) 1945, 

9. Brancato, G. J.: Severe Erythroblastosis Fetalis and Icterus Precox: 
Occurrence of Both Diseases in the Same Family, Am. J. Dis. Child. 77:351-354 
(March) 1949. 
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due to B sensitization in different children of the same family. Exceptionally, A-B 
sensitization may give rise to typical severe erythroblastosis, as has been emphasized 
especially by Polayes.*® A comprehensive study of the problem of A-B isosensitiza- 
tion in pregnancy has been reported recently by Wiener and co-workers."' 


SUMMARY 


A case is described in which the father and three children all carry the rare 
R* gene and in which a group O Rh-negative mother became sensitized to the A 
factor but not to the Rh factor. This experience demonstrates the importance of 
differential serologic diagnosis in neonatal jaundice, because the prognosis and 
therapy depend on the pathogenesis. 


449 Bay Ridge Parkway. 


10, Polayes, S. H.: Enrythroblastosis Fetalis in Mothers with Rh-Positive 
Blood: Report of 6 Cases, with Comment on Isoimmunization with the “A” and 
“B” Agglutinogens, Am. J. Dis. Child. 69:99-102 (Feb.) 1945. Polayes, S. H., 
and McNally, J., Jr.: Isoimmunization with the A and B Factors and Its Rela- 
tion to Hemolytic Disease of the Newborn, Am. J. Clin. Path. 18:375-386 (May) 
1948. 

11, Wiener, A. S.; Wexler, I. B., and Hurst, J. G.: The Use of Exchange 
Transfusion for the Treatment of Severe Erythroblastosis Due to A-B Sensiti- 
zation, with Observations on the Pathogenesis of the Disease, Blood 4:1014-1032 
(Sept) 1949. 
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SALMONELLA TYPHIMURIUM MENINGITIS 
Report of Two Cases and Review of the Literature 


A. LEVINSON, M.D. 
E. R. KADISON, M.D. 
AND 
J. DIAMOND, M.D. 
CHICAGO 


There have been 153 cases of Salmonella meningitis reported in the literature 
up to the present time. Fifteen of these have been due to Salmonella typhimurium, 
and all of these have been fatal. In this paper we are reporting 2 more cases, 
in 1 of which the patient recovered. 


REPORT OF CASES 

Case 1.—D. C., an 11 week old Negro girl, was admitted to the Cook County 
Children’s Hospital on Jan. 4, 1949. Two days prior to admission the patient 
was seen in the examining room with low grade fever and crying. A diagnosis 
of infection of the upper respiratory tract was made, and the child was sent home. 
The mother brought the infant back two days later because of irritability and a rise 
in temperature. 

The patient was the last of five children in the family. Delivery was normal 
and spontaneous at term. There was a history of diarrhea which occurred about 
a week before the onset of the other complaints. This lasted about three days 
and consisted of loose to liquid green stools. The family history was noncon- 
tributory, and the diet was adequate. 

Physical examination on admission revealed a well developed, well nourished 
Negro girl who appeared somewhat listless but not acutely ill. Her temperature 
was 105.2 F., pulse rate 120 and respiration rate 28. The anterior fontanel felt 
firm but was not tense or bulging. An occasional fleeting nystagmus of both eyes 
was noted. The pharynx was moderately injected. There was no nuchal rigidity. 
The Kernig sign was negative, but an equivocal Brudzinski sign was present. A 
lumbar puncture was performed. The pressure was grossly normal, but the fluid 
was turbid. The Pandy reaction was 3 +. There were 500 cells, predominantly 
segmented (polymorphonuclear) leukocytes. Gram-negative rods were seen on 
the smear of the spinal fluid. A tentative diagnosis of influenzal meningitis was 
made and therapy instituted. 

The patient was given 100,000 units of penicillin intramuscularly, 200,000 units 
of streptomycin and 1 Gm. of sulfadiazine orally. The penicillin and streptomycin 
were administered every three hours, and sulfadiazine was given orally every four 
hours in doses of 0.25 Gm. 

The morning after admission, the temperature was 102 F., and the only positive 
physical findings were hyperactive reflexes and a positive Brudzinski sign. 


From the Children’s Division of the Cook County Hospital and the Hektoen 
Institute for Medical Research. 
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On the third hospital day, the spinal fluid was reported as yielding on 
culture a Salmonella organism, the type to be identified. On the fifth hospital 
day, the organism was definitely identified as S. typhimurium. The spinal fluid 
glucose was 22 mg. per hundred cubic centimeters, protein 131 mg. and chlorides 
111.1 milliequivalents. Cultures of blood and stool taken on admission were posi- 
tive for S. typhimurium. Once the etiologic agent of the meningitis was identi- 
fied, penicillin therapy was discontinued, and the patient was maintained on the 
aforementioned dosages of streptomycin and sulfadiazine. However, twice during 
her hospital stay severe infections of the upper respiratory tract necessitated the 
use of penicillin. 

On the fifth hospital day, another lumbar puncture was performed. The Pandy 
reaction was 2 +, and there were 870 cells, predominantly segmented leukocytes. 
The spinal fluid again yielded S. typhimurium on culture. On the twelfth hospital 
day, another lumbar puncture was done, and only 21 cells were found. The spinal 
fluid was negative for pathogenic organisms on culture. On the seventeenth hos- 
pital day, the last lumbar puncture was done. The spinal fluid was clear; the 
Pandy reaction was negative, and only 40 cells were found. The spinal fiuid 
again yielded S. typhimurium on culture. 

On admission the red blood cell count was 3,100,000; hemoglobin level, 8.5 Gm., 
and the white blood cell count, 8,150, with 75 per cent segmented leukocytes, 20 
per cent lymphocytes and 5 per cent monocytes. Serologic reactions of the blood 
and the spinal fluid were negative. Roentgenograms of the chest repeatedly 
showed no abnormalities. Repeated cultures of the blood were sterile. The cul- 
tures of the stool were positive for pathogens while the patient was receiving 
parenteral streptomycin therapy. 

On the eighth hospital day, streptomycin in doses of 100,000 units every three 
hours was given orally to the patient. Four days after this therapy was started, 
the stool cultures became negative for Salmonella and remained so as long as 
streptomycin was given. Ten days after the oral use of streptomycin was discon- 
tinued, the stool culture grew Salmonella organisms. Another course of strepto- 
mycin was given orally in doses of 100,000 units every three hours for ten days. 
After this therapy the stool cultures became negative for Salmonella and remained 
so until the patient was discharged. 

Sensitivity studies showed the organism to be sensitive to 40 micrograms of 
streptomycin per cubic centimeter. The blood and spinal fluid levels of strepto- 
mycin during the course of therapy were 40 and 5 micrograms per cubic centimeter, 
respectively. 

Aggiutination tests were performed twice. Results of both were negative for 
typhoid “H” and “O” antigens but were positive for polyvalent Salmonella 
antigens. 

Stool samples were taken for culture from the infant’s mother and three sib- 
lings. The cultures from the siblings’ stools were negative for pathogens but from 
the stool of the mother S, typhimurium was cultured. 

The patient continued to improve slowly, and by the fifth hospital day her 
temperature became normal. She continued to show some lethargy. She was 
maintained for several weeks with parenterally administered fluids and blood, and 
by the end of the second week she was eating fairly well. At no time during this 
period did the patient have a bulging fontanel or a stiff neck. By the third week 
she was alert and playful. She continued to improve, and except for two episodes 
of infections of the upper respiratory tract her recovery was uneventful. The 
patient was discharged on March 23. 
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Four months later, July 17, physical examination revealed a normal healthy 
infant with no evidence of neurologic sequelae. The culture of the stool taken at 
this time was negative for pathogens. 

Case 2.—F. G. A., a 4 month old Negro boy, was admitted to the Cook County 
Children's Hospital on Jan. 19, 1949 with complaints of diarrhea for seven days 
and a convulsion that night. 

The past medical and the family history were noncontributory. The birth was 
normal and at full term. The delivery was spontaneous. Birth weight was 6 
pounds, 9 ounces (2,980 Gm.). The infant had begun to eat cereal. He was given 
vitamins in adequate amounts. 

Physical examination on admission revealed a poorly hydrated Negro boy who 
appeared acutely ill, His temperature was 101.6 F., pulse rate 120 and respiration 
rate 40. The anterior fontanel was open and sunken. The eyes appeared to be 
depressed, and a fleeting nystagmus with a quick component to the right was 
noted, There was a mucoid nasal discharge and minimal pharyngeal injection. 
There were coarse breath sounds throughout both pulmonary fields, but rales 
were not heard. There was some resistance of the extremities. The impression 
at that time was that the patient had diarrhea with dehydration and an infection 
of the upper repiratory tract. He was given 0.5 Gm. of sulfadiazine immediately 
and 0.25 Gm. every six hours orally, 30,000 units of penicillin immediately and 
every three hours intramuscularly and subcutaneously fluids and tea. 

The infant had another convulsion shortly after admission. His temperature 
at that time was 100.6 F. A “cut-down” was done and fluids, blood and calcium 
were administered intravenously. 

On the second hospital day, examination revealed a firm but not bulging 
fontanel with some rigidity of the neck and back. A lumbar puncture was per- 
formed. The fluid was cloudy and the Pandy reaction was 4 +. There were 
8,400 cells, predominantly segmented (polymorphonuclear) leukocytes. No organ- 
isms were noted on smear. The glucose was 38 mg. per hundred cubic centi- 
meters and the protein 46 mg. The impression at this time was that the patient 
had a purulent meningitis, type undetermined. The original treatment was con- 
tinued, with the addition of 200,000 units of streptomycin intramuscularly every 
six hours. 

The diarrhea persisted, the infant during this time being maintained by intra- 
venously administered fluids and blood. On the fourth hospital day, the laboratory 
reported the isolation of S. typhimurium from the stool, blood and spinal fluid. 

On admission the red blood cell count was 3,680,000; hemoglobin level, 10.5 
Gm., and white blood cell count, 29,500, with 85 per cent polymorphonuclear leu- 
kocytes, 7 per cent lymphocytes and 8 per cent monocytes. Nine days later, after 
repeated transfusions, the hemoglobin level rose to 14.5 Gm. and the red blood 
cell count to 5,130,000. The white blood cells numbered 12,600, with 81 per cent 
polymorphonuclear leukocytes, 6 per cent lymphocytes and 13 per cent monocytes. 

At the time of admission the urine was normal and the serologic reactions of 
the blood were negative. Agglutinations for typhoid “H” and “O” antigens 
were negative but positive for polyvalent Salmonella antigens. On admission the 
chlorides were 92.0 milliequivalents, and the carbon dioxide-combining power was 
48 volumes per cent. 

The infant started to have convulsions again a few days later; these were clonic 
in character and resembled carpopedal spasms. The patient was given 20 cc. of 5 
per cent calcium gluconate intravenously, and 0.5 Gm. of calcium lactate three 
times a day orally was prescribed. The patient was also given a sedative, pheno- 
barbital. 
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On the fifth hospital day, oral administration of streptomycin, 100,000 units 
every three hours, was started. The diarrhea subsided the next day, but the 
temperature continued to be of a septic type, frequently going as high as 105 F. 
Twitching of his face and extremities persisted, as did the nystagmus. During 
this time the infant took very little nourishment, being maintained by fluids given 
intravenously and subcutaneously. 

A culture of the blood one weck after admission revealed a weakly hemolytic 
Staphylococcus aureus. A third culture of the blood was sterile. Cultures 
of the stool were consistently positive for S. typhimurium the first week 
of the illness but became sterile by the third week. Lumbar puncture three weeks 
after admission revealed only one segmented leukocyte; the glucose was 52 mg. 
per hundred cubic centimeters and the protein 68 mg. 

The organism was sensitive to 40 micrograms of streptomycin per cubic 
centimeter and to 50 units of penicillin per cubic centimeter. The streptomycin 
blood level was 1.25 micrograms per cubic centimeter on the sixth hospital day, and 
blood and spinal fluid levels were 10 micrograms per cubic centimeter on the 
twenty-first day. 

Calcium and potassium blood levels on the seventh day were 11.4 and 17.7 mg. 
per hundred cubic centimeters, respectively. The total protein content on the 
tenth hospital day was 5.3 Gm. per hundred cubic centimeters. On the twenty- 
first day the calcium level was 8.3 mg. per hundred cubic centimeters; the carbon 
dioxide-combining power was 70 volumes per cent, and the total protein content 
was 5.0 Gm. per hundred cubic centimeters. 

On the twenty-third hospital day, the infant began to take feedings orally and 
retain them. He became afebrile and appeared to be definitely improved. The 
twitchings of the extremities persisted but were markedly diminished in intensity 
and frequency. The oral administration of streptomycin and sedation were 
discontinued. 

The infant's temperature spiked to 102 F. ten days later, and the next day 
diarrhea developed. Administration of streptomycin was started again, but two 
days later, on the thirty-fifth day of hospitalization, the patient died. 

The autopsy revealed enlargement of the mesenteric nodes, especially those 
draining the ileum. They varied from 3 mm. to 1 cm. in size. 

The spleen was at the tenth rib and was slightly enlarged and had a smooth 
capsule. On section it was light purple, and the follicles were obscure. The 
trabeculae were prominent, and the pulp did not scrape. 

The brain was mushy and adherent to the dura by fibrous adhesions. In the 
right parietal and occipital region there was a hemorrhagic pseudomembrane 
between the brain and the dura measuring 2 mm. in thickness and 4 cm. in diameter 
and encasing a small amount of brownish red fluid. In the sulci, over the convex 
surface of the brain, and at the base there was a collection of green purulent 
material, particularly near the cerebellopontile angle. 

The small intestine up to 3 feet (90 cm.) before the ileocecal valve appeared 
normal, but from this point on the mucosa was slightly injected and moderately 
swollen, with enlarged Peyer’s patches, measuring up to 8 by 5 mm. The large 
bowel was extremely dilated. The wall was edematous, and the mucosa was more 
injected than that of the small intestine. There was a marked hyperplasia of 
the lymphoid follicles in the wall of the large bowel, measuring up to 2 to 3 mm. in 
diameter. 

The cultures taken from the brain and the small bowel at autopsy were posi- 
tive for S. typhimurium. 
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COMMENT 


The first case of Salmonella meningitis was reported by Ghon in 1907. It was 
due to Salmonella paratyphi B. Since that time 153 cases of Salmonella meningi- 
tis have been reported. 

The source of infection in Salmonella meningitis may be contaminated milk, 
water or food handled and prepared by carriers. Wood and Mayfield! reported 
a case of Salmonella Panama meningitis in which milk was thought to be the 
source of contamination. Jundell* reported 2 cases of meningitis in which the 
mother harbored the organism. In 1 case he cultured organisms from the spina! 
fluid of a breast-fed infant with stool cultures negative for pathogens. Hollis 
and Barron * reported a case of Salmonella meningitis in which the mother’s milk 
was the source of infection. The mother had a stool culture positive for Salmonella 
but was asymptomatic. 

In at least 80 per cent of the cases of Salmonella meningitis reported there 
way, preceding gastroenteritis. The Salmonella organisms at first were thought 
to be of two main types, one causing gastroenteritis and the other a typhoid-like 
picture. This classification was known as the Kiel doctrine. 

The ability of the Salmonella organisms to gain entry into the body may be 
explained by the work of Cooke and Bell,* who showd that the intestinal mucosa 
of the newborn has a high permeability and a low resistance to bacterial infections. 

The pathologic picture of Salmonella meningitis is the same as that of other 
forms of purulent meningitis. Hollis and Barron® found the lateral ventricles 
dilated and an extraordinary glial proliferation and inflammatory reaction in the 
meninges. This may have obliterated the third ventricle. Henderson,® in 1 case of 
S. typhimurium meningitis, found a yellow viscid exudate over the brain. The 
meningeal and cortical vessels were congested, and the pia was lifted from the 
cortex by the exudate, consisting mostly of neutrophils and a few lymphocytes. 
Another case, due to S. Panama, showed essentially the same findings with pus 
in the middle ear and in both lateral ventricles around the choroid plexus. In a 
case of S. typhimurium meningitis described by Dunavant,® the brain was cov- 
ered with a greenish purulent exudate and the ventricles were dilated. 

Clinically we have been impressed with the lack of some classic signs of 
meningeal irritation in our 2 cases. The absence of the typical picture of meningi- 
tis in newborn and young infants has been pointed out previously by Levinson.’ 


1. Wood, W. H., Jr.; Mayfield, F. H., and Frisch, A. W.: Meningitis Due 
to Salmonella Panama, J. A. M. A. 128:868 (July 21) 1945. 

2. Jundell, I.: A Case of Paratyphoid Meningitis, Acta padiat. 14:229, 1932. 

3. Hollis, C. H., and Barron, E. W.: Meningitis Due to Salmonella Oranien- 
burg: Report of Case, J. Pediat. 24:568 (May) 1944. 

4. Cooke, J. V., and Bell, H. H.: The Incidence of Meningitis in Early Infancy 
with a Description of 2 Cases Due to Unusual Organisms, Am. J. Dis. Child. 24: 
387 (Nov.) 1922. 

5. Henderson, L. L.: Salmonella Meningitis: Report of 3 Cases and Review 
of 144 Cases from the Literature, Am. J. Dis. Child. 75:351 (March) 1948. 

6. Dunavant, W. D.: Salmonella Meningitis: Review of the Literature and 
Report of an Additional Case Due to Salmonella Typhi-Murium (Aertrycke), 
Mississippi Doctor 26:115 (Oct.) 1948. 

7. Levinson, A., in Brennemann, J.: Practice of Pediatrics, Hagerstown, Md., 
W. F. Prior Company, Inc., 1937, vol. 4, chap. 8. 
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The prognosis of Salmonella meningitis has changed since the advent of chemo- 
therapy and antibiotics. Of the 128 patients that were treated symptomatically 
prior to 1939, only 8 recovered, with a recovery rate of about 6 per cent. Since 
the advent of newer therapy, 25 more cases have been reported. In these, 12 
patients recovered, making a recovery rate of 48 per cent. 

The treatment of Salmonella meningitis has gone through many changes. At 
first, the sulfonamide preparations were used, Katsampes and Bradford * reported 
recovery of a patient who had S. Panama meningitis treated with sulfapyridine. Lyon 
and Folsom® reported recovery of a patient with Salmonella choleraesuis men- 
ingitis treated with sulfanilamide. Patterson ‘* presented 2 patients with S. para- 
typhi B meningitis who recovered after therapy with sulfathiazole and sulfapyridine. 
Cid and Gonzalez ™ treated 2 patients who had S. paratyphi A and B meningitis 
with sulfadiazine. Both patients recovered. Wood and Mayfield! successfully 
treated a patient who had S. Panama meningitis with sulfadiazine. High and 
Spaulding +? also reported recovery of a patient with S. Panama meningitis who 
was treated with sulfadiazine. Henderson® treated a patient who had Salmonella 
Newport meningitis with sulfadiazine, and the patient recovered. Janney ** reported 
recovery of a patient with Salmonella Manhattan meningitis who was treated 
with streptomycin and sulfadiazine. Schweig'* reported a recovery of a patient 
with Salmonella Derby meningitis who was treated with sulfadiazine, penicillin and 
streptomycin. Of 2 patients with Salmonella meningitis treated with streptomycin 
by Keefer,!° 1 recovered and the other died of internal hydrocephalus. 

Dunavant * reported a patient with S. typhimurium meningitis in whom the 
organism was inhibited for forty-eight hours by streptomycin in the concentration 
of 50 units per cubic centimeter and also by paraaminobenzoic acid in concentration 
of 25 mg. per cubic centimeter in vitro. No inhibitory effects were noted with 
sulfadiazine in concentrations of 25 mg. per cubic centimeter or penicillin as high 
as 1 Oxford unit per cubic centimeter. 

There is no report in the literature of treatment of Salmonella meningitis with 
aureomycin. The work of Collins, Paine, Wells and Finland,’* however, may 


8. Katsampes, C. P., and Bradford, W. L.: Recovery from Salmonella Men- 
ingitis Treated with Sulfapyridine, J. Pediat. 16:79 (Jan.) 1940. 

9. Lyon, G. M., and Folsom, T. G.: Meningitis Due to Salmonella Suipestifer, 
West Virginia M. J. 37:249 (June) 1941. 

10. Patterson, W. H.: Parathyroid B Meningitis; Two Cases Which Recovered, 
Lancet 1:678 (June 6) 1942. 

11. Cid, R. L., and Gonzalez, R. M.: Meningitis u Salmonellas paratificas, Rev. 
chilena de pediat. 15:660 (Aug.) 1944. 

12. High, R. H., and Spaulding, E. H.: Human Infection with Salmonella 
Panama, Am. J. Dis. Child. 73:181 (Aug.) 1946. 

13. Janney, F. R.; Conway, J. P., and Beck, K. H.: Meningitis Due to Sal- 
monella Manhattan, J. Pediat. 30:459 (April) 1947. 

14. Schweig, K.; Green, F. C., and Nathan, A.: Salmonella Derby Meningitis : 
Report of a Case of a 2 Month Old Infant, Am. J. Dis. Child. 76:384 (Oct.) 1948. 

15. Keefer, C. F.: Streptomycin in the Treatment of Infections: A Report of 
1,000 Cases, National Research Council, Committee on Chemotherapeutics and 
Other Agents, J. A. M. A. 132:4 (Sept. 7) 1946. . 

16. Collins, H. S.; Paine, T. F., Jr.; Wells, E. B., and Finland, M.: Aureomy- 
cin—A New Antibiotic: Evaluation of Its Effect in Typhoid Fever, Severe Sal- 
monella Infections and in a Case of Colon Bacillus Bacteremia, Ann. Int. Med. 
29:1077 (Dec.) 1948. 
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have some bearing on the treatment. They treated 3 patients who had Salmonella 
infections with aureomycin. One patient was infected with S. Newport, and after 
two to four days of combined intramuscular and oral therapy the stools became 
normal and the patient asymptomatic. The second patient had gastroenteritis but 
was in shock and died. The third patient was infected with S. choleraesuis and 
died of a ruptured abdominal aorta. 

We have been impressed with the fact that streptomycin appears to have a 
bacteriostatic rather than a bacteriocidal effect on Salmonella organisms. In our 
first case, the spinal fluid became sterile after nine days of streptomycin therapy ; 
but on the seventeenth hospital day, while the patient was still receiving strepto- 
mycin, S. typhimurium was isolated from the spinal fluid. The stool cultures, which 
were negative for Salmonella after four days of oral streptomycin therapy, became 
positive ten days after this therapy was discontinued. In our second case, the 
spinal fluid culture was negative for S. typhimurium by the third week of hospitali- 
zation, after nineteen days of streptomycin treatment, but became positive on the 
thirty-fifth day of hospitalization. The stool cultures which became negative for 
S. typhimurium by the third week of hospitalization again were found to contain 
these organisms ten days after oral examination of streptomycin was dis- 
continued. These examples apparently substantiate the claim that streptomycin 
appears to have only a bacteriostatic effect on Salmonella organisms. 

Sulfadiazine and streptomycin seem to be the most effective drugs in the treat- 
ment of Salmonella infections. Chloramphenicol has been used effectively, with 
dramatic results, in the treatment of infections due to Salmonella typhosa. Further 
clinical studies are being done to see whether this drug will be effective against 
other members of the Salmonella group. Another antibiotic, neomycin,® is awaiting 
clinical trial. This drug has been found to be effective in vitro and in vivo in 
animals against Salmonella organisms. 

The source of infection in our first case was apparently contamination from the 
patient’s mother, who harbored the S. typhimurium organism in her stool. The 
mother was asymptomatic. We were unable to obtain stool cultures from 
the family of the second patient. 

The portal of entry of Salmonella infections in man is still controversial. In 
our 2 cases, we feel, the portal of entry was the gastrointestinal tract. In the first, 
the patient had diarrhea of three days’ duration one week prior to the onset of 
her illness, and in the second the patient had diarrhea of seven days’ duration before 
the onset of the meningitis. 

SUMMARY 

Two cases of S. typhimurium meningitis are presented, in 1 of which the patient 
recovered after treatment with sulfadiazine and streptomycin. 

The literature is discussed with emphasis on the incidence, pathogenesis, pathol- 
ogy, clinical picture and treatment of Salmonella meningitis. 


30 North Michigan Avenue. 
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BILATERAL RENAL AGENESIS 


ALLAN H. MACHT, M.D. 
BALTIMORE 


Bilateral congenital absence of the kidneys is a fairly uncommon devel- 
opmental anomaly, with only 168 cases being reported in the literature since 
Everhard! reported his first case, in 1633. According to Hinman’s? review of 
135 cases in 1940, in only 11 of these cases was the defect unassociated with other 
malformations. In all other instances, the association of renal agenesis with other 
developmental abnormalities, particularly involving the lower extremity, was quite 
striking. Since his review, only 53 other cases have been recorded, and, of these. 
only 3 by Nation? 1 by Grim* and possibly the one by Soloway* show no 
other gross abnormalities. It must be remembered that the true number of cases 
of bilateral renal agenesis may be much less, since in a great many instances a 
careful gross and microscopic search for renal tissue was not made, because only 
comparatively recently have microscepic examinations been included as a standard 
part of the autopsy. 

Potter,* in 1946, first observed and described a typical facies in infants born 
without kidneys. Her description is classic and has been noted in our present case 
and in 1 other case with hypoplasia of the kidneys. She stated: “The face most 
characteristically exhibits an increased space between the eyes, a prominent fold 
which arises at the inner canthus and sweeps downward and laterally below the 
eyes, an unusual flattening of the nose, excessive recession of the chin, and 
moderate enlargement and depressed chondrification of the ears. This face gives 
a suggestion of premature senility.” 

In view of the rarity of cases of proved bilateral absence of the kidneys, this 
case is reported. 


REPORT OF A CASE 


The mother, a 34 year old white woman, was admitted at term. Her ante 
partum course was uneventful except for “spotting” off and on for the previous 
six weeks. After an uneventful six hours and fifteen minutes of labor, a full 


From the Division of Pathology, Department of Laboratories, Sinai Hospital. 
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& Obst. 71:101-105, 1940. 
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4. Grim, K. B.: Bilateral Renal and Ureteral Agenesis, J. Urol. 44:397- 
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109: 267-273, 1939. 

6. Potter, E. L.: Facial Characteristics of Infants with Bilateral Renal 
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J. Pediat. 29:68-76, 1946. 
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term boy was born spontaneously. The child was cyanotic and limp and despite 
oxygen and caffeine therapy died one hour and eleven minutes after birth. 

Postmortem Examination.—The body was that of a well developed and well 
nourished white male infant weighing 2,770 Gm. It measured 30 cm. in crown- 
rump length and 54 cm. in over-all length. The facial expression was changed 
in that the upper lobes of both ears were flattened on top and were at the level 
of the outer canthus of the eye. Both feet were in equinovarus position. 

On examination of the abdominal viscera, the kidneys and ureters could not 
be made out. The adrenal glands were in normal position and were similar and 
of average size and shape. Lying on the mesial and posterior aspect of the right 
adrenal gland, there was a triangular firm fibrous mass of tissue which measured 
0.6 by OS by 03 cm. Projecting downward there was a stringlike structure 
which could be followed for a distance of 1.0 cm. Microscopic examination of 
this tissue revealed nerve ganglions and nerve bundles. No renal arteries or veins 
could be found, with no orifices present in either the aorta or the inferior vena 
cava. The bladder was a small and contracted oval-shaped structure. The wall 
was greatly thickened. No ureterovesical orifices could be found grossly or micro- 
scopically. The regions of the trigone and the posterior wall, except for the 
extreme fundal region, showed a pale and smooth mucosa. Elsewhere the mucosa 
had a wrinkled and corrugated appearance. 

Examination of the cranial cavity revealed extensive hemorrhagic extravasation 
into the falx cerebri and extensive subarachnoid hemorrhagic extravasation over 
the occipital and parietal lobes of the brain. No abnormalities were encountered 
in the rest of the viscera, either grossly or microscopically. 


COMMENT 


Many authors’ have postulated that abnormal pressure in utero during 
embryonic life gives rise to renal agenesis. Whether this pressure is brought 
about by oligohydramnios, inflammation in utero and/or amniotic adhesions or 
deficiency is immaterial. Although a goodly number of cases have shown the 
presence of abnormal pressure, a great many instances have been noted where 
this pressure phenomenon has not been observed. To have this pressure confined 
only to the anlage of the kidneys and ureters in cases in which no other 
abnormalities exist certainly indicates a very select action of these forces. Thus, 
while these possible etiologic agents exist in a few insiances, the numerous cases 
without evidence of abnormal pressure and the cases with nislformations confined 
only to the urinary system tend to militate against this as the only factor. 

Madisson,* in 1934, after noting bilateral renal agenesis occurring in siblings, 
proposed the theory that a defect in the germ plasm caused by an abnormality 
in the combining genes could cause an abnormality in the development of an 
organ such as the kidney. So far this theory has never been proved, since there 
is no other record of a mother having two such anomalous children whereas there 
are cases in which only one twin has been found to have renal agenesis. 

At the present time another theory has come to the fore. It has grown out of 
a careful study of the formation of the kidney and urinary system. Normally a 


7. (a) Bates, G. S.: Bilateral Renal Agenesis in the Fetus, Associated with 
Oligohydramnios, Am. J. Obst. & Gynec. 25:41-50, 1933. (6b) Miiller, H. P.: 
Ueber doppelseitige Aplasie der Nieren beim Neugeborenen, Zentralbl. f. Gynak. 
$7:1055-1059, 1933. 

8. Madisson, H.: Ueber das Fehlen beider Nieren (Aplasia renum bilateralis), 
Centralbl. f. allg. Path. u. path. Anat. 60:1-8, 1934. 
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metanephric or ureteric bud arises from the mesonephric or wolffian duct and 
grows dorsally and cranially to impinge on a metanephrogenic blastema which 
arises from the nephrotome region and forms a cap around this ureteric bud. 
Only when these two structures come into contact will differentiation into various 
structures of the kidney take place. Thus, anything that may cause an absence of 
one or both of these structures or any mechanism which will prevent their meeting 
will give rise to an absence of renal tissue. Accordingly, the following conditions 
may occur: 1. The metanephric or ureteric bud may fail to appear. 2. The bud 
may fail to grow dorsally and cranially to reach the metanephrogenic blastema. 
3. The ureteric bud may be prevented from reaching the metanephrogenic blastema. 
4. The metanephrogenic blastema may fail to appear. 5. The metanephrogenic 
blastema may atrophy after it once appears. These statements ® may be summar- 
ized thus: 

(1) The defect is in the germ plasm, which causes an absence or atrophy of 
either the ureteric bud or the metanephrogenic blastema or both, and/or (2) there 
is something which prevents the normal meeting of the two anlages of the kidney 
and ureter. 

A careful search of the literature reveals that in no instance has a metanephro- 
genic blastema been found in the absence of an impinging metanephric bud. There 
are a few cases noted in which a ureteric bud is formed and has apparently grown 
craniad but has never met a metanephrogenic blastema. Therefore, instead of 
incriminating the metanephric bud along with the metanephrogenic blastema as the 
possible defect that causes this condition, it would be possible to explain everything 
on one factor. With the absence or subsequent atrophy of the metanephrogenic 
blastema as the primary etiologic factor, whether caused by a defect in the germ 
plasm or an extrinsic factor affecting the nephrotome region, the ureteric bud 
would develop normally and subsequently atrophy when it failed to meet the 
metanephrogenic blastema. Thus, this would account for the presence of a ureter 
in some cases while in other cases the ureter may have had time to atrophy 
completely and disappear. If, on the other hand, the defect was present in the 
ureteric bud itself, it is almost inconceivable that the metanephrogenic blastema 
would not be present in at least one case of bilateral agenesis of the kidneys. 


SUMMARY 


A case of bilateral renal agenesis is presented in which no other congenital 
defects were present. 

The facial expression described as typical for this group was present in 
this child. 

The theory based on confinement of the primary defect to the metanephrogenic 
blastema, whether intrinsic or extrinsic, seems to be the most acceptable explana- 
tion based on a review of all the cases reported in the literature. 


9. Amolsch, A. L.: Bilateral Metanephric Agenesis, J. Urol. 88: 360-370, 1937. 
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MENINGITIS DUE TO ALPHA HEMOLYTIC STREPTOCOCCUS 
Recovery in a Newborn infant Following Chemotherapy 


Cc. W. BIEDEL, M.D. 
BREMERTON, WASH. 


In 1948, Hoyne and Brown, summarizing the literature, found only 74 reported 
cases of meningitis of all types occurring in infants under 2 weeks of age.’ 
In this series there were 2 cases of meningitis due to alpha hemolytic streptococcus 
with 1 survival. The purpose of this paper is to report a third case of alpha 
hemolytic streptococcus meningitis in a newborn infant with recovery. 


REPORT OF A CASE 


R. A. S., a 9 day old infant boy, was admitted to Children’s Hospital, Columbus, 
Ohio, with the complaints of fever, listlessness and anorexia. Listlessness had 


Maximum Sulfa. Sulfadiazine 
Body Giazine, Level, 
Day in Tempera. Gm. per Mg. per 
Hospital ture, FP. Day 0 Ce. 


15,000 
160,000 


16 and after...... 


been present for twenty-four hours, while the fever and anorexia began the day 
of his admission. 

Physical examination revealed an irritable infant. His temperature was 103 F.; 
his weight was 6 pounds 6 ounces (2,892 Gm.). The skin showed generalized 
flushing. Anterior and posterior fontanels were open without tenseness. The left 
tympanic membrane was slightly injected without loss of the normal landmarks. 
The neck showed no rigidity. Examination of the chest revealed a blowing systolic 
murmur along the left sternal border. Neurologic examination revealed no abnor- 
malities. The general physical examination disclosed no other abnormal findings. 


From the Children's Hospital and the Department of Pediatrics, Ohio State 
University College of Medicine, Columbus, Ohio. 
1. Hoyne, A. L., and Brown, R. H.: Arch. Pediat. 65:175 (April) 1948. 
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On his admission the patient was given reduced feedings and crystalline penicillin, 
10,000 units intramuscularly immediately and 5,000 units intramuscularly every 
three hours. 

Reexamination eight hours after his admission revealed slight separation of 
the sutures and a shrill high-pitched cry. A lumbar puncture was done at this time. 
The spinal fluid contained 2,680 white blood cells per cubic millimeter and 72 per 
cent polymorphonuclear cells; the reading for sugar was —--- + + + by the five 


Taste 2.—Results of Examination of the Spinal Fluid 


Cell Count, Lympho-. Total 
White Blood cytes, Reading Protein, Results 
Cells Per- for Mg. per of 
Day in Hospital! per Cu. Mm. centage Sugar 100 Ce. Culture 
streptococcus 
2 2,620 196 Negative 
38 100 + ++ 12 Negative 
3 100 Negative 
Temperature | | | } 
A 
100 i 
Sulfadiazine $ 
YUM 
130, 7 


day 


YYW | 


© “ ¥ $00 On 

Culture nee oe 4 neg 


Chart giving résumé of patient's temperature readings, the medication given 
and the results of laboratory studies. 


tube method (normal, —+ ++ +); total protein was 130 mg. per hundred 
cubic centimeters. The culture revealed alpha hemolytic streptococcus which could 
not be subcultured for further study. 

On diagnosis of the condition as meningitis, penicillin, 2,500 units, was given 
intrathecally and the dose administered again in twenty-four hours; then it was 
repeated every forty-eight hours for a total of six doses. The medication was 
changed to procaine penicillin G in oil parenterally (150,000 units daily intra- 
muscularly) and sodium sulfadiazine parenterally (0.4 Gm. [6 grains] daily 
subcutaneously in divided doses). On the eighth day in the hospital 10 cc. of air 
was injected intrathecally with the penicillin in an attempt to prevent the formation 
of infected pockets and adhesions of the meninges. 
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The general alertness of the patient was good, and at no time was feeding or 
oral fluid intake a problem. The improvement in clinical and laboratory findings 
was consistent. The temperature returned to normal on the fourth day in the 
hospital. Use of penicillin (parenterally and intrathecally) was discontinued on 
the tenth hospital day and administration of sulfadiazine was discontinued on the 
fourteenth day. ‘The spinal fluid at this time contained only 22 white blood cells 
per cubic millimeter, 100 per cent lymphocytes and 92 mg. of total protein per 
hundred cubic centimeters and gave a normal reading for sugar (—+ ++ +). 

During the period of observation, the hemoglobin concentration fell from 19.8 
Gm. per hundred cubic centimeters on the patient’s admission to 13.5 Gm. at the 
time of his discharge. The white blood cell count varied from 15,000 to 9,000, with 
an increase in the number of immature neutrophils. Urinalyses gave normal 
results throughout the stay in the hospital. Sulfadiazine levels varied from 10 to 20 
mg. per hundred cubic centimeters. The Mazzini reaction was negative. 

Observation of the patient was continued in the hospital for three weeks, during 
which time he showed evidence neither of recurrence of the meningitis nor of 
residual damage. The patient was seen in the outpatient department at 3 months 
and at 6% months of age. At these times he showed no evidence of neurologic 
residuum. His development followed the Gesell standards. The cardiac murmur 
noted on the original admission had disappeared. 


CONCLUSIONS 
A case of meningitis due to alpha hemolytic streptococcus in a 9 day old infant 
is presented. Following intensive therapy with penicillin and sulfadiazine, there was 
apparent complete recovery. Follow-up observation at 64 months of age revealed 
no evidence of sequelae. 


245 Fourth Street Building. 
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Clinical Notes; New Instruments and Technics 


NEW NEEDLE FOR PEDIATRIC SCALP VEIN INFUSIONS 


LYTT 1. GARDNER, M.D. 
AND 
JOHN T. MURPHY 
BOSTON 


It is becoming increasingly evident that constant intravenous therapy for seriously 
ill infants permits a more rational provision of metabolic needs than does sporadic 
intravenous or subcutaneous therapy.!. These recent contributions to the knowledge 
of parenteral fluid therapy have necessitated improvements in the technic of admin- 
istering fluid by vein to infants. 


A 22 gage scalp vein needle (4) contrasted with a conventional 22 gage needle 
and glass adapter (B). 


The scalp veins of small infants are often the most accessible sites for continuous 
intravenous injections. Since conventional needles and adapters are difficult to fix 
in position securely, a needle has been devised which can be taped flat against 
the head. 


From the Children’s Medical Service and the Pharmacy, Massachusetts General 
Hospital, and the Department of Pediatrics, Harvard Medical School. 

1. (a) Govan, C. D., Jr., and Darrow, D. C.: Use of Potassium Chloride in 
Treatment of Dehydration of Diarrhea in Infants, J. Pediat. 28:541, 1946. (b) 
Butler, A. M., and others: Parenteral Fluid Therapy in Diarrheal Disease, Am. 
J. Dis. Child. 72:481 (Oct.) 1946, 
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DESCRIPTION 

A short-bevel needle (fig., 4) without the usual hub is attached by means of a 
swaged collar to a length of polyethylene catheter (inside diameter 0.034 inch 
{0.09 cm.]). This is the type of catheter that is used for replacement transfusions 
and seems to produce no reaction when it comes into contact with tissue? The 
polyethylene tubing is attached to the glass adapter of an ordinary intravenous set 
by means of a modified needle hub.* Once inserted into a scalp vein, the needle 
is relatively easy to immobilize against the scalp with adhesive tape. 

After use, the needle and tubing are rinsed with isotonic sodium chloride solution 
after which a 1; 1,000 solution of benzalkonium chloride (zephiran*) is sucked into 
the lumen of the tube. The tube and needle are then immersed in this solution and 
left in a covered receptacle for at least twenty-four hours before use again.‘ The tub- 
ing is not removed from the solution until it is needed. Prior to use, the tubing is 
washed both externally and internally with isotonic sodium chloride solution. The 
tubing does not stand boiling or autoclaving. 
SUMMARY 
A needle adapted for scalp infusions in small infants is described. 


Dr. Gardner's present address is Harriet Lane Home, The Johns Hopkins 
Hospital, Baltimore 5, Md. 


2. Ingraham. F. D.; Alexander, E., Jr., and Matson, D. D.: Polyethylene, 
a New Synthetic Plastic for Use in Surgery: Experimental Applications in Neuro- 
surgery, J. A. M. A, 185:82 (Sept. 13) 1947. 

3. The needle set as illustrated in the figure (4) is obtainable from Randal! 
Faichney Corp., 127 Heath Street, Boston 30, Mass. 

4. Diamond, L. K.: Persona! communication to the authors. 
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News and Comment 


GENERAL NEWS 


Public Health Positions in Mississippi—The Mississippi State Board of 
Health is offering public health positions for physicians, ranging from $5,600 to 
$7,200 a year with a $70 a month travel allowance. Any one who is interested 
should communicate with Dr. Felix J. Underwood, Executive Officer, Mississippi 
State Board of Health, Jackson 113, Miss. 


Scholarships for Training in Cerebral Palsy.—Eight scholarships fer 
specialized training in cerebral palsy were announced in May by the Executive 
Committee of the National Society for Crippled Children and Adults. The awards 
total $3,400. 

The scholarships, financed by a grant of Alpha Chi Omega, national women s 
fraternity, are awarded by the National Society to physicians, therapists and 
educators who will assist member societies of the National Society in developing 
and operating centers for the use of all public and private agencies interested in 
helping persons with cerebral palsy. 


Physicians Certified by American Board of Pediatrics, Inc.—The follow- 
ing physicians were certified as specialists by the American Board of Pediatrics, 
Inc., after the examinations in Cincinnati on May 5, 6 and 7, 1950: 

Dr. John Edward Allen, Cincinnati; Dr. Catherine Armstrong-Seward, jack- 
sonville, Texas; Dr. Samuel Harris Barron Jr., Chicago; Dr. Arnold H. Becker, 
Bristol, Conn.; Dr. Bedford Hudson Berrey, Harlingen, Texas; Dr. Robert Cleon 
Beswick, Pittsburgh; Dr. Jack W. Bills, Cincinnati; Dr. Mercer C. Blanchard, 
Columbus, Ga.; Dr. Seymour S. Bluestone, Brooklyn; Dr. Clifford Read Boles, 
St. Louis; Dr. Thomas M. Brill, Gainesville, Fla.; Dr. Eugene Paul Caro, 
Linden, N. J.; Dr. Robert Waterman Collett, Denver; Dr. Sidney William Coren, 
Norfolk, Va.; Dr. Jean Patricia Davis, Salt Lake City; Dr. William R. 
DeLoache, Winston-Salem, N. C.; Dr. Leo Falkenstein, New York; Dr. Robert 
William Gibbs, Minneapolis; Dr. Bertram R. Girdany, New York; Dr. Henry 
Boone Grant, Rocky Mount, N. C.; Dr. Peter Carl Hoch, Denver; Dr. 
Arthur W. Hoyt, Chickasha, Okla.; Dr. Mason S. Jones, Dayton, Ohio; Dr. 
Maurice Nathaniel Kay, Providence, R. I.; Dr. Robert Klein, Baltimore: 
Dr. Seymour Klein, Chicago; Dr. William Gene Klingberg, St. Louis; Dr. James 
Abner Lauderdale Jr., Meridian, Miss.; Dr. Katherine Cecilia Lewis, Los Angeles ; 
Dr. Ralph Conrad Lohrey, Cleveland; Dr. Wallace Wilson Lueck, Minneapolis ; 
Dr. Carl J. Marienfeld, Chicago; Dr. David N. McClure, St. Louis: Dr. Wallace 
Willard McCrory, Philadelphia; Dr. William F. McGuire, Wichita, Kan.: 
Dr. Etienne Raymond O'Brian, Plainfield, N. J.; Dr. Roger L. O'Toole, Water- 
loo, lowa; Dr. Louis Penn, Bronx, N. Y.; Dr. Irving William Robinson, Trenton. 
N. J.; Dr. Oliver K. Scott, Casper, Wyo.; Dr. Robert Daniel Semsch, Minne- 
apolis; Dr. Groom Shirley Shepard, Lufkin, Texas; Dr. Flora Friedmann Silber- 
bush, Brooklyn; Dr. Julius Daniel Stein, Bridgeport, Conn.; Dr. Allan B. 
Stimson, New Bedford, Mass.; Dr. Ross Claud Tilbury, Shreveport, La.; Dr. 
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James L. Treadway Jr.. New Orleans; Dr. Robert Bruce Tudor, Fargo, N. D.; 
Dr. Selma Wehl, Brooklyn; Dr. Carl Weihl, Cincinnati; Dr. Arthur D. Wolk, 
Forest Hills, N. Y.; Dr. Otis Wayne Yeager, Birmingham, Ala. 


NOTICES 


Graduate Course in Pediatric Endocrinology.—Harvard Medical School 
announces an intensive graduate course in pediatric endocrinology and metabolic 
disease, extending from Oct. 2 to Oct. 7, 1950, 9 a.m. to 4: 30 p.m. daily. It will 
be conducted by Dr. N. B. Talbot and the staff of the children’s medical service, 
Massachusetts General Hospital. For details, write to Courses for Graduates, 
Harvard Medical School, Boston. 


CORRECTION 
On page 1130 of the June 1950 issue of the AmMeRricaAN JouRNAL or DISEASES 
or Curcoren the name Dr, Clinton Van Hawn Zandt should be Dr. Clinton Van 
Zandt Hawn. 
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Abstracts from Current Literature 


Metabolism; Infant Feeding; Milk and Other Foods 


Tae Torat Seectric Dynamic Action or Hicu-Prorein anp Hicu-Carpo- 
HYDRATE Driers on Human Supyects. N. Guickman, H. H. Mrrewect, 
E. H. Lampert and R. W. Keeton, J. Nutrition 36:41 (July) 1948. 


According to Glickman and his associates, it is evident that the specific dynamic 
action of food is an inconsiderable item in the energy metabolism of active men 
and, in particular, that high protein meals as compared with low protein meals 
exert an inappreciable effect in enhancing the thermal load of men working in a 
hot environment or in protecting men against a cold environment. 


Freveen, Kansas City, Mo. 


Tue Nature oF THE SUPPLEMENTARY VALUE OF THE PROTEINS IN MILLED 
Corn Meat AND MILLep WuHeat Fiour wits Drtep Foon Yeasts. Barnett 
Sure, J. Nutrition 36:59 (July) 1948. 


Sure concluded that, when dried food yeasts were added to milled wheat flour, 
the increased biologic value of the proteins was due to the provision of the amino 
acid, lysine, from the yeast. The increased biologic value of the proteins in milled 
white corn meal with dried food yeast was due to the yeast’s provision of the 
amino acids, lysine and tryptophane, and possibly to one or more other dietary 
essentials contained therein. Frepeen, Kansas City, Mo. 


SupPLEMENTARY VALUES oF Daiep Fooo Yeasts, Soysean Frovur, 
Peanut Meat, Non-Fat Mitkx anp Drigp BuTTreRMILK TO 
THE Proremns Mittep Waite Corn Meat ann Mitten Enricnep 
Wueat Frour. Barnetr Sure, J. Nutrition 36:65 (July) 1948. 


Sure observed that there were minimai differences between dried food yeasts, 
soybean flour, nonfat milk solids and dried sweet cream buttermilk when used as 
supplements to the preteins in milled white corn meal. The poorest supplement 
proved to be peanut meal. Cultured yeast and brewers’ yeast proved to be superior 
to soybean flour when used as supplements to the proteins in milled enriched wheat 
flour. Result with dried nonfat miik solids and dried sweet cream buttermilk were 
variable, probably because of the different temperatures at which these products 


were dried. Frepeen, Kansas City, Mo. 


Tue Enercy Expenpirure or 9- to 11-Year-Ovp Boys anp Grats (1) STANDING 
Drawtnc AND (2) Dressinc anp Unpressinc. CLARA Mae TayLor, 
Frorence Pye and Anne Barman Catpwe J. Nutrition 36:123 (July) 
1948. 


The energy expenditure of 7 boys and 12 girls, 9 to 11 years of age, selected 
from a home for children and from a private school, was measured while they were 
standing drawing and while they were dressing and undressing in a respiration 
chamber. Taylor and her co-workers observed that, compared with the basal 
metabolism, there was an increase in energy expenditure per kilogram of body 
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weight per hour for standing drawing of 125 per cent for the boys and 76 per cent 
for the girls. The energy expenditure for standing drawing may be taken as 
fairly typical of that for boys and girls doing problems or drawing on the black- 
board, or making murals, an activity common in progressive schools throughout 
the country. The increase over the basal energy expenditure per kilogram of 
body weight per hour for dressing and undressing amounted to 202 per cent and 
171 per cent for boys and girls, respectively. Freveen, Kansas City, Mo. 


Tue VaLue or a Meat Hypro_ysate THE INFANT. ANTHONY A. 
Avsanese, L. Emmerr Hort Jr., I. Davis, Setma E. SNYDERMAN, 
Marityn and Emicre Smetak, J. Nutrition 36:133 (July) 1948. 


It has been shown that the nitrogen retention and the gain in weight of infants 
maintained on a synthetic milk preparation, in which an enzymatic digest of beef 
muscle constituted the principal source of nitrogen, were equal to those obtained 
in infants given an evaporated milk formula of the same fluid, caloric distribution 


and nitrogen levels. Frepeen, Kansas City, Mo. 


Vatuges or Six Proteins. E. 
Hawtey, Joun R. Muruin, E. S. Nasset, T. A. SzyMansxr, MARGERY 
Brackwoop and James A. Rowrnson, J. Nutrition 36:153 (July) 1948. 


Because of the conflicting data in the literature regarding the efficiency of 
utiliaation of proteins by different animal species, a cooperative endeavor by several 
laboratories to resolve these discrepancies was proposed by the Bureau of Bio- 
logical Research of Rutgers University, New Brunswick, N. J. The laboratory 
of the University of Rochester, Rochester, N. Y., made an assay of the following 
proteins—casein, egg albumin, whole egg, wheat gluten, peanut and beef powder, 
for their biologic values by the maintenance method on human subjects. The reader 
is referred to the original work and tables. Faevezn, K e City, Mo. 


AvaiLanitiry or Amino Acips 1s Some Foons. K. A. Kurken, Cart M. 
Lyman, Dierertcn, Marjory Braprorp and Mary TRANT, 
J. Nutrition 36:359 (Sept.) 1948. 


The essential amino acids in roast beef were found to be completely available 
to the rat under the described experimental conditions. It is of interest that 
roasting the beef did not decrease the availability of the amino acids. Wide varia- 
tions oceurred in the availability of the individual amino acids in cottonseed flour, 
i. ¢., 65 per cent of lysine and 93 per cent of arginine were available in the same 
sample. The availability of each of the essential amino acids in wheat and peanut 
flour was observed to be relatively high, for wheat, 92.2 to 98.8 per cent, and 
for peanut flour, 94.8 to 99.5 per cent. Frevesn, Kansas City, Mo. 


Tue Cuoresterot Content or Cows’ Bertue Natar, OLAF MICKELSEN, 
Ancet Keys and W. E. Perersen, J. Nutrition 36:495 (Oct.) 1948. 


Although there are a number of reports on the level of cholesterol in cow's 
milk, none indicates its variation in the milk from different cows or in that from 
the same cow on different occasions. The work reported by Nataf and her asso- 
ciates was undertaken to supply this information. The mean cholesterol level 
in the milk was 11.4 mg. per hundred cubic centimeters for the winter samples and 
11.3 mg. for the summer milk. When the values for all the cows were thus 
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considered, no significant difference existed between the summer and the winter 
milk. There were some slight breed differences for the two seasons. A slight 
day to day variation in the cholesterol content of the milk was detected during the 
summer ; this variation was still less in the winter. All reports were in agreement 
that the total cholesterol in cow's milk ranged from about 9 to a maximum of 
17 mg. per hundred cubic centimeters. The present results also showed that the 
total cholesterol in the serum was not related to breed, and that the free cholesterol 
ranged from 12.7 to 23.2 per cent of the total, which is approximately the same 
as, or at most only a slightly lower percentage than, that in human beings. 


Frepeen, Kansas City, Mo. 


ArtirictaL Feepinc or INFANTS with Cueap INpicenous Foopsturrs. E. G. H. 
Koenicsreip, J. Indian M. A. 17:266 (May) 1948. 
An effort to find an adequate food for small infants was made, with the objectives 
of extreme cheapness, suitable caloric value and proper chemical composition. The 
results were good but of interest only to Indian practitioners. 


McGutean, Evanston, Ill. 


A Hyperctycemic SynproME IN AN INFANT Wuose Morner Was Hypo- 


Grycemic. G. Carprni, Lattante 19:10 (Jan.) 1948. 


A premature infant was born to a mother who in the latter months of preg- 
nancy had symptoms of hypoglycemia, characterized by asthenia, sweating and 
headache four to five hours after meals. The infant was breast fed at home; at 
the age of 12 days, having lost from 1,900 to 1,500 Gm. in weight, the infant was 
brought to the Children’s Clinic at Siena, Italy. Examination of the urine revealed 
2.6 per cent sugar; the blood sugar was 3.73 Gm. per liter. Administration of 
4 units of insulin daily cleared up the glycosuria and brought the blood sugar to 
normal values. The child did well until 3 months of age, when gluteal abscesses 
developed and he died. At postmortem examination, the pancreas showed slight 
pathologic changes histologically, but no pronounced changes characteristic of 
diabetes. The conclusion is that the hypoglycemia of the mother apparently 
influenced the activity of the fetal pancreas so to lead to hyperglycemia in the infant. 


Hicerns, Boston. 


U. 


NvuTRITIONAL DistuRBANCES OF INFANTS AND METEOROLOGIC CoNDpITIONS. 
Pevvecrini, Lattante 19:71 (Feb.) 1948. 


A study in Siena, Italy, of 364 infants with acute nutritional disturbances 
revealed that the incidence and severity was most notable when the temperature 
and humidity were high and a warm wind came from the southeast (sirocco). The 
incidence of nutritional disorders was greater among artificially fed than among 
breast-fed infants. Boston. 


Actorrrep MILK IN THE Feepinc or Inrants. R. Nuirtt, Lattante 
19:163 (March) 1948, 

Acidified whole milk gave favorable and often brilliant results in the feeding 
of the healthy, the premature, the undernourished and the congenitally debilitated 
infants. This type of feeding gave more satisfactory results in infants with chronic 
indigestion than other feedings gave. Hiccins, Boston. 
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Mitx Seceetion tHe Menstruat Periops. A. Lattante 19:193 
(April) 1948. 


This paper reports observations made at Addis Ababa, Ethiopia, on native 
nursing mothers by the Italian Colonial Health Service between 1939 and 1941. 
Of 1,000 mothers, 386 menstruated early, i. ¢., two to four months after parturition, 
455 menstruated five to seven months after parturition, 103 eight to twelve months . 
and 56 more than one year later. The early return of the menses in the lactating 
mothers was in a large percentage of cases accompanied with simultaneous suppres- 
sion and loss of ability to produce milk. This condition is not found in Italy and 
may be due to the tropical climate, or it may be a reflex response to the social 


conditions of the Italian colony. Hiccrns, Boston. 


Errect or Ucrravioter Irraptation on Actp or Bioop 
in Inpantite Tevany. J. Marinoni, Lattante 19:278 (May) 1948. 


The immediate effect of irradiation in infants with tetany was accentuation of 
any abnormal distribution of phosphorus in the blood serum and cells; forty-eight 
hours later, this effect had been counterbalanced to cause the disturbance to approach 


that of normal children. Hiccrns, Boston. 


Some Osservations oN THE ArtiFiciIaAL Feepinc or THE NorMat INFANT. 
* W. Emory, South African M. J. 22:313 (May 8) 1948. 
The fundamentals of formula calculation for infants are briefly reviewed. 
McGuiean, Evanston, 


Prematurity and Congenital Deformities 


Curtist-Sremens Synprome. L. Gasparri and M. Arch. ital. pediat. 

€ puericolt. 12:234, 1948. 

The authors describe a case of the rare Christ-Siemens syndrome. It is a 
congenital dysplasia of certain derivatives of the embryonal ectoderm, and it is 
generally revealed by the absence of hair, of milk teeth and permanent teeth and 
by the inability to perspire, owing to the absence of sebaceous glands. 

After reviewing the previously reported cases, the authors discuss the patho- 
genesis of the syndrome in general and that of the described case in detail, con- 
sidered in the light of the up-to-date studies on this interesting problem. 


From tHe AvutHors’ SUMMARY. 


InpICATIONS FOR TREATMENT OF CONGENITAL MALFORMATIONS IN CHILDREN. 
M. Mixuta, Pediat. listy 3:17 (Jan.) 1948, 


The paper deals with the various malformations in children, whether inherited, 
congenital or caused by trauma during birth. Their importance for the future 
development of the child and their treatment, mostly surgical, are shortly described. 
It is stressed that treatment should start early. 


From tHe AvutHor’s SuMMARY. 
A New Case or Txoracopacus. Gerorce Hirscn and Rotr Osiaenper, Med. 
Klin. 44:467 (April 15) 1949. 
The report concerns a female monster (duplicitas monosymmetros) with post- 
mortem observations. Rochester, Minn. 
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INVESTIGATION oF THE Bioop-Agugous Barrier THE Newsorn. E. Kinsey 
and M. B, Wrtttamson, Am. J. Ophth. 32:509 (April) 1949. 


From a study of the relative concentrations of inulin in the aqueous humor 
and the blood of young rabbits at various intervals after intraperitoneal injection, 
it was found that a steady state was reached within approximately sixty minutes. 

The ratio of the concentration of inulin in the aqueous humor to that in the 
blood under the condition of a steady state decreased from 0.93 to 0.036 between 
the sixth and the fourteenth day after birth. 

The results are explained on the assumption that with increasing age the 
permeability of the blood-aqueous barrier is changing rapidly or the available 
surface area through which diffusion may take place is decreasing. This change 
is ascribed chiefly to the regression of the hyaluid system. The significance of 
these findings is discussed in relation to previous work, in which the concentration 
of ascorbic acid was followed. W. S. Reese [Arcu. 


Tuymot Tursiprry Vatues In THE SERA oF NEWBORN AND Premature 
INFANTS AND OF MotHers AT TeRM. Muroina M, Desmonv, Hyman J. 
ZIMMERMAN, Lewis K. Sweet and Lawrence J. Tuomas, Pediatrics 3:49 
(Jan.) 1949, : 


Serums of 108 infants (premature and full term), 65 pregnant mothers at term 
and 28 adult normal controls were studied with thymol reagent. The mean degree 
of thymol turbidity of the infants’ serums (0.77 to 0.55 unit) was significantly 
lower than that of normal adults (1.65 to 1.15 units) and pregnant women at term 
(2.1 to 1.00 units). No correlation was demonstrated between the absolute globulin 
level or the albumin to globulin ratio and the degree of thymol turbidity in the 
serum of either infants or mothers at term. In the newborn group of premature 
and full term infants, no correlation could be found between the degree of thymol 
turbidity and the level of blood bilirubin as found in physiologic jaundice. Low 
values for thymol turbidity obtained in infants may be related to low blood lipids 


or a low beta-globulin concentration. From tae Avursons’ Summary. 


PatHotocic FINDINGS IN THE NEONATAL Periop. James B. Arey, J. Pediat. 
34:44 (Jan.) 1949. 


Arey discusses some of the special features of the pathology of the neonate. 
Of 50 infants who died in the neonatal period and came to him for autopsy, an 
adequate cause of death was discovered in 43. The causes in the order of their 
frequency were: asphyxia (10), intraventricular hemorrhage (10), bronchopneu- 
monia (7), miscellaneous (7), undetermined (7), congenital syphilis (5) and con- 
genital anomalies (4). Macvonaxp, Pittsburgh. 
Fatat Leptosprrosis (Wert’s Disease) A Newsorn INFANT. Stuart 

Linpsay and Ian W. Luxe, J. Pediat. 34:90 (Jan.) 1949, 


Lindsay and Luke report on an infant who died of Weil's disease (spirochetal 
jaundice). Apparently normal at birth, the patient became icteric after thirty hours. 
The course was rapid and he died fourteen hours later. 


MacponaLp, Pittsburgh. 
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Tue Hoserrar Procress or Nine Hunprep Ninety-Two Premature INFants 
Fep Evaroraten Mixtures. Seymour Grvuser, 
AprauwaM Litvak, Henry Rascorr and Rosert Norton, J. Pediat. 35:70 
(July) 1949. 


Nine hundred and ninety-two premature infants were fed simple mixtures of 
evaporated milk, dextri-maltose® and water. The general mortality rate was 13.5 
per cent. The authors present this procedure as a simple and practical approach 
to the feeding of premature infants. Macvona.p, Pittsburgh. 


Propuy.axis or OputHatmia NeonatorumM P. Hacsron, 
F, LePace, C. LeComwre and H. Mawas, Ann. d’ocul. 181:676 (Nov.) 1948. 


The authors review the treatment of ophthalmia neonatorum and cite the 
striking reduction in the incidence of this disease with the introduction of the use 
of silver nitrate. The disadvantages of silver nitrate are mentioned, especially its 
irritating effect on the conjunctiva. The efficacy of penicillin being well estab- 
lished, this substance was tried in 2,000 cases. Two drops of a penicillin solution 
containing 5,000 units per cubic centimeter was instilled into both eyes after birth. 
In the authors’ series there occurred 1 case of gonococcic conjunctivitis which 
responded promptly to penicillin therapy. 

The authors conclude that penicillin is a safe prophylactic agent against 
ophthalmia neonatorum and that it is less irritating than silver nitrate. 


P. R. McDonatp [Arcu. Opnrn.]. 


Serric in tHe Ducrus Venosus (Arantu) Arrer AN EXCHANGE 
Transfusion. C. J. A. Bakx and M. pE Vooren, Maandschr. vy. kinder- 
geneesk, 16:407, 1949. 


A girl with hemolytic disease of the newborn received an exchange transfusion 
twelve hours after birth under the usual precautions of sterility; it lasted one and 
a half hours. After this transfusion, the girl was given 125 mg. of sulfadiazine orally 
every three hours. At first all went well, and the icterus diminished; the girl was 
not anemic and drank normally. From the fifth day of life the complexion grew 
pale and gray. On the ninth day the girl gave an impression of sepsis, with disten- 
tion of the abdomen, frequent thin, mucoid stools and elevation of the body tempera- 
ture to 39 C. (102.2 F). No infiltration of the umbilicus was noted. From the 
blood Staphylococcus aureus could be cultivated. The girl received penicillin 
(80,000 units daily); notwithstanding this the general condition became worse and 
the girl died on the fifteenth day. At autopsy a thrombus in the ductus venosus 
(arantii) was seen, from which pus appeared on pressure. In the lungs and liver 


metastatic abscesses were observed. Crevern, Amsterdam, Netherlands. 


Tecunic or Puncrure anp or tHe Newsorn. J. Antorne, Acta 

padiat. belg. 1:8, 1946-1947. 

After a short historical review, the technic of bone marrow puncture described 
by Arinkin in 1929 is discussed. The use of an anesthetic is not recommended 
because its administration is as painful as the puncture of the skin and periosteum. 
The painful moment of aspiration is not relieved by local anesthetization. In 
children below the age of 6 months, the medial surface of the tibia is recommended 
for puncture; in children above this age, the sternum. Aspiration must not be 
done too strongly to avoid a strong mixture of blood and marrow. 
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The author proposes the following nomenclature and definitions: 

Red series—erythroblasts, or nucleated precursors of erythrocytes. Megalo- 
blasts occur only in pernicious anemia and are characterized by a fine chromatin 
structure of the nucleus with poor affinity for stains. Their large size is of sec- 
ondary importance. Young normoblasts, like basophils, may also be large and 
have the same qualities of the nucleus, but in contrast to them the megaloblast has 
these characteristics at all ages of the cell. The series develops: proerythroblasts, 
basophilic, polychromatic and pyknotic erythroblasts, reticulocytes and erythrocytes. 

White series (hemocytoblasts): This series develops as follows: myeloblast 
(peroxidase reaction, azurophilic granulation), promyelocyte (with specific granu- 
lation), myelocyte (disappearance of all azurophilic granules), metamyelocytes, 
(indentation of nucleus) and granulocytes. Comparison of various myelograms 
was facilitated by the following expressions: 


Myeloid-erythroid ratio or leukocytic-erythroid ratio (in newborn infants 
these are the same, because there are only granulocytes in the white series) : 
These ratios are obtained by counting all granulated cells until the total of 100 
leukocytes is reached. 

Index of immaturity: Five hundred erythroblasts are counted and the per- 
centage of the basophilic cells calculated. 

Index of maturity: The number of erythroblasts with hemoglobin is compared 
with the number of basophilic cells. In the adult: leukocytes/erythroblasts = 
100/36 = 2.7, while the maturity index is 32/4 = 8. : 

Results of Investigation—The characteristic trait of the bone marrow of the 
newborn is the predominance of erythroid over white cells. The literature reports 
for the adult 10 to 20 per cent normoblasts in all nucleated cells and for the new- 
born: 35 to 50 per cent normoblasts in the first day and 30 per cent normoblasts 
up to 3 months of age. Some authors arrived at even higher percentages. Sternal 
punctures seem to yield lower figures than tibial pynctures because a sternal 
puncture produces a more diluted smear and, therefore, fewer normoblasts. In 
infants four hours old there are 66.7 per cent normoblasts (L/E = + 1/2); on 
the fourth day in the same infant the ratio is L/E = +1 and after one week, 
it is L/E=*+2. The author obtained these figures from the puncture of one 
infant but states that more children were examined with similar results. The 
total number of children is not given. During the third month, 30 per cent normo- 
blasts (L/E = + 2.3) was reported and during the eighth and ninth months, 25 
per cent normoblasts (L/E = + 3). Later lowering of this ratio to (L/E = + 2) 
occurred because of increase of normoblasts. 

In the erythroid series the ratio of cells containing hemoglobin to basophilic 
cells equals the index of maturity (1.M.), 58/42 = 1.4; on the third day LM. = 
62/38 = 1.8; at 9 months, I1.M. = 78/22 = 3.4; at 12 months, I.M. = 71/29 = 2.4. 
The decrease in erythropoietic activity is shown by an increase in the leukocyte 
to erythroblast ratio and the index of maturity. 

In the white series, necrotic granulocytes numbered, according to others, about 
20 to 40 per cent, but according to the author, 10 per cent. At eight to ten days 
granulopoiesis starts anew, expressed in an increase of myeloblasts and pro- 
myclocytes. 

The author concludes that in the white series there are few lymphocytes and 
monocytes present. A gradual increase in mature cells is the rule. In the red 
series at birth, 60 to 70 per cent of the nucleated cells are normoblasts. At 7 to 10 
days 60 to 65 per cent are granulocytes; in the ninth month there is an increase 
of young red and white elements. 
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Further research with more patients is indicated. The possible connection of 
nutrition with changes in the red series should be investigated. 
Guaser, Chicago. 
Acute Contagious Diseases 


Concenrtat Derecrs Maternat Rupetta. Stuart and 
Tueovore R. Van Deven, J. A. M. A. 146:1210 (Aug. 13) 1949. 


Of 84 babies whose mothers had rubella during pregnancy, 3 were stillborn, 
56 were abnormal and 25 normal. In percentages, 87 per cent of the babies born 
of mothers having rubella during the first trimester of pregnancy were abnormal, 
42 per cent in the second trimester and probably none in the third. The principal 
anomalies noted were congenital heart disease (19 cases), congenital cataracts 
(17), deafness (14), mental deficiency (7) and malformed teeth (5). 


Kieatt, Evanston, 


Butsar Pottomyetitis: Favoraste Resuts in Its TREATMENT AS A 
1x Resprratory Osstruction. Tuomas C, Gattoway and Martin H. 
Serrert, J. A. M. A. 144:1 (Sept. 3) 1949. 


In the past two and one half years at the Evanston Hospital there were 15 
cases of bulbar poliomyelitis, in 6 of which tracheotomy was done without a 
death, whereas in Chicago the mortality was 27 per cent and in Illinois it was 
38.8 per cent. The symptoms and dangers of anoxia are fully discussed, and the 
need for bypassing the accumulating secretions by timely tracheotomy is emphasized. 
The importance of administration of oxygen and postural drainage is also empha- . 
sized. The declivity of the trachea and bronchi from the body axis is 20 degrees: 
therefore to get an actual flow from 10 to 15 degrees, the foot of the bed must 


be elevated 30 to 35 degrees. Knanatt, Evanston, Ill. 


Virus Isocation AND SeRoLocic Stupies on Patients CLINICAL Mumps, 
Epwarp W. Hoox Jr., Samvuet O. Poore and Wiitiam F. Friepewacp, 
J. Infect. Dis. 84:230 (May-June) 1949. 


In the experiments of these authors, 58 per cent of mouth washings obtained 
within three days after the onset of mumps parotitis yielded virus by amniotic 
inoculation in the chick embryo, The testicular tissue of a patient with mumps 
orchitis also yielded virus by this method. Virus was not demonstrated in (a) 
the saliva of 3 patients taken seven days after the onset of parotitis, (b) the spinal 
fluid of 7 patients with meningoencephalitis, (c) the hydrocele fluid of 2 patients 
with orchitis, (d) the blood of 3 patients taken during the first or second day of 
illness and (¢) a placental extract from a patient with parotitis. 

Henle and McDougall reported the isolation of mumps virus from the spinal 
fluid of 2 patients by amniotic inoculation in chick embryos. It should be noted 
that both these patients had meningoencephalitis without preceding parotitis and the 
spinal fluids were obtained within two days after the onset of illness. In the present 
study the patients with meningoencephalitis had involvement of the salivary glands 
from four to ten days prior to the onset of symptoms referable to the central 
nervous system. It seems likely, therefore, that the failure to recover virus from 
the spinal fluids of these patients might be attributable to antibodies which had 
formed by the time of the appearance of meningoencephalitis. Actually, antibodies 
were demonstrated in the spinal fluid of 1 patient, and it was not unusual to find 
circulating antibodies at this time, as reported by Enders. 
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Positive serologic reactions were obtained in all the patients studied by both 
the hemagglutination inhibition and complement fixation tests. Although com- 
parable rises in titer were observed with the two methods, the complement fixation 
test was more reliable and gave more reproducible results. On several occasions 
a preparation of virus, although containing a high titer of hemagglutinins, reacted 
poorly in the inhibition test. The same virus suspension, however, gave satisfactory 
results in the complement fixation test. 

No strain differences could be detected between two mumps viruses isolated in 
the present epidemic and a virus isolated by Enders several years ago. It is of 
interest that the striking and readily demonstrable strain differences observed with 
influenza virus, which has many properties in common with mumps virus, have 
not been encountered thus far with mumps virus. 


From tHe SuMMARY. 


Tue or tHe SympatHetic Nervous System 1x Acute Po 
Emit Sita, Puicie Rosenscatr and Anprew B. Limauro, J. Pediat. 
34:1 (Jan.) 1949. 


Poliomyelitis can and often does involve the sympathetic nervous system. 
Depending on the particular sympathetic nerves affected, acute poliomyelitis may 
produce cervical sympathetic paralysis (Horner's syndrome), spasm of pulmonary 
blood vessels with dilatation and irregularity of the right side of the heart, pyloro- 
spasm, constipation or diarrhea and retention or incontinence of urine. In the skin 
of the extremities angiospasm has been observed in acute poliomyelitis, whether 
it be encephalitic, paralytic or nonparalytic. Angiospasm observed in chronic 
poliomyelitis is similar to that of Raynaud's disease or the cramplike pain of inter- 
mittent peripheral arterial claudication. If some active vasodilator drug could be 
found, its use would probably give better results than the present mechanical 


and thermal methods for the relief of pain and relaxation of muscles. 
Macvonap, Pittsburgh. 


TREATMENT OF PERTUSSIS witH PotymyxIn B Seymour 
Kaptan, Acrrep E. Fiscner and Jerome L. Koun, J. Pediat. 35:49 (July) 
1949, 

Eighty-four patients with whooping cough were treated. Despite blood levels 
of polymyxin B well above the sensitivity range for Hemophilus pertussis, this 
drug had no effect on the clinical course of the disease. Toxic effects, which 
were noted in all patients given the drug intramuscularly, were less frequent when 


aerosol vapor was used. Macvonato, Pittsburgh. 


Report or A Case oF PostvaccinAL Encernatitis A Four-Montn-Ovp 
Recovery. Hersert J. Jacoss, Mervitte G. Macipa and 
Davi R. Mercatr, J. Pediat. 35:94 (July) 1949. 

The authors are of the opinion that this is the first case of postvaccinal 
encephalitis in a child under the age of 6 months in the American literature. Their 
patient was 4 months old. He recovered. MacDowat, Pittsburgh. 


Tue Rove or tHe Uprer Respiratory Mucous IN THE PaTHO- 
GENESIS OF W. Lioyp Aycock, Laryngoscope 5§9:335 
(April) 1949, 

Aycock reviews and analyzes the poliomyelitis-tonsillectomy problem concisely 
and clearly. In some of the surveys the relationship is diluted or lost because of 
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statistical considerations and because of different points of view. For instance, 
one must follow hundreds of patients who have recently undergone tonsillectomy 
before one encounters a patient who has poliomyelitis, but if one examines many 
patients with bulbar poliomyelitis, one soon finds some on whom the operation 
has recently been performed. The conclusion arrived at is: Do not perform 
elective tonsillectomies when the virus of poliomyelitis is prevalent. 


Hirscuver, Philadelphia [Arcu. OroLarync.]. 


Excretion or Virus. Haroip K. Fazer, Rosacie J. StL-veRBERG 
and Lutner Done, Proc. Soc. Exper. Biol. & Med. 66:103 (Oct.) 1947. 


The central end of the divided infraorbital branch of the right trigeminal nerve 
in the cheek of 4 cynomolgus monkeys (Macacus irus) of Philippine origin for a ten 
minute period was exposed to a 20 per cent virus (Cam strain, second to seventh 
passages). Nasopharyngeal washings were obtained by the application of isotonic 
sodium chloride solution to one nostril with a catheter and collected from the other 
nostril. Specimens were obtained on the second, third and fourth days after 
exposure. Stool specimens also were obtained. Virus was detected in the naso- 
pharyngeal washings on the third and fourth days. Virus also was found in the 
stools on the fourth but not on the third day. These findings suggested that it was 
the swallowed nasal secretions which had infected the intestinal content. The 
authors state that their experiments tentatively confirm the hypothesis of centrifugal 
spread of nasopharyngeal surfaces which are supplied by the trigeminal nerve. 
There are ascent by centripetal spread to the gasserian ganglion, limitation of the 
infection to the nerve system in question during the first three days and excretion 
of virus in the appropriate area on the third day. It is suspected that excretion, like 
invasion, of poliomyelitis virus occurs through axonal channels. 


Hansen, Galveston, Texas. 


Mumps Isocation 1n Cuick Empryos or Virus 
rromM or A Patient. Gertruve Hence and C. L. McDoucatt, 
Proc. Soc. Exper. Biol. & Med. 66:209 (Oct.) 1947. 


A 5% year old patient was admitted to the hospital because of fever, severe 
headache and occasional vomiting of two days’ duration. A slight injection of 
the pharynx and of the orifices of Stensen’s ducts was noted, but no parotid or 
other glandular swelling was observed. There was mild nuchal rigidity. During 
the night the patient’s temperature rose to 105F. Headache and rigidity of the 
neck continued for two days. A slight disturbance of swallowing was reported 
but this was of short duration, and there was moderate abdominal pain. The child's 
condition improved steadily and he was released from the hospital fifteen days 
later. There was no known exposure to mumps; however, a sister acquired mumps 
about two weeks after the onset of the disease in this patient. Spinal fluid study 
revealed increased pressure, slight cloudiness and 450 cells per cubic millimeter, 
92 per cent of which were lymphocytes, 7 per cent endothelial cells and 1 per cent 
polymorphonuclear leukocytes. No bacteria could be demonstrated or cultured. 
The total protein was 10 mg., sugar 30 mg. and chloride 712 mg., per hundred 
cubic centimeters. Subsequent spinal fluid studies showed similar findings, although 
the cell count dropped to 55 by the time the last study was made, Complement 
fixation tests for lymphocytic choriomeningitis with the serum of the patient gave 
negative results. The authors were unable to isolate virus from the spinal fluid 
shortly after the patient’s admission. Complement fixation antigens early in the 
disease were low. Subsequent specimens, however, showed significant rises in 
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antibodies. Spinal fluid obtained the second day of the disease was kept frozen 
and injected later into chick embryos. The amniotic and allantoic fluids of each 
embryo were collected separately and tested on a slide for their capacity to 
agglutinate chicken red cells. The identity of the virus was established by neutrali- 
zation tests with the chick embryo’s amniotic fluid and with rabbit antimumps 
serum, and by complement fixation tests with human convalescent serum. Com- 
plement fixation tests with fluid of the fifth amniotic passage as antigen produced 
strong reactions with known mumps convalescent serums, and the same amniotic 
fluid was noted to produce typical, although mild, parotitis in 2 of 4 persons who 
were judged susceptible to mumps as a result of complement fixation reactions prior 
to exposure. All 4 persons developed antibodies to both the soluble and virus anti- 
gens. The authors state there is no doubt that the agent constituted a strain of 
mumps virus. The authors added a note stating that following this study another 
patient was found to have meningoencephalitis without parotitis. Positive red cell 
agglutination was obtained in the amniotic fluid of the second passage. The finding 
of the circulating complement-fixing antibodies against the soluble antigen but not 
against the virus antigen of mumps established the diagnosis on the second day 


of the illness. Hansen, Galveston, Texas. 


Errect of TRIETHYLENE GLycot Vapor on Arr-Borne Mumps Virus 
Newcastite Disease Virus. Saut KrucMan and Bertaa SweRpLow, 
Proc. Soc. Exper. Biol. & Med. 71:680 (Aug.) 1949. 


Mumps virus and Newcastle disease virus were cultivated on the allantoic sacs 
of chick embryos. A glycol chamber was prepared into which viral suspensions 
were atomized and triethylene glycol vaporized. In saturated concentrations, 
triethylene glycol was rapidly lethal for air-borne mumps virus and Newcastle 
disease virus. Triethylene glycol vapor was also lethal for mumps virus in 
concentrations below saturation. Hansen, Galveston, Texas. 


THe MANAGEMENT oF REsprratorY EMBARRASSMENT IN PoLIOMYELITIS. Max J. 
Fox and Donatp D, Sanpers, Wisconsin M. J. 46:885 (Sept.) 1947. 


The mechanism of respiration and of the cough reflex is described. Respiratory 
distress is classified as caused by (1) involvement of the muscles of respiration, 
(2) damage to the respiratory center, (3) psychic factors, (4) obstruction of the 
airway and (5) pulmonary disease. Treatment varies with the cause of the distress. 
A discussion of the use of the respirator is given, and supplementary treatment 


of respirator patients is outlined. Barnp, Wauwatosa, Wis. 


Mortauity ImmMuUNIZED AND NonimmunNizep Porutation. B. 
Orero, Presse méd. 86:3 (Jan. 3) 1948. \ 


The author contradicts the opinions advanced by critics of diphtheria immumni- 
zation (particularly Rendu; Presse méd. §3:594 [Nov. 3] 1945). A campaign 
of diphtheria immunization was initiated in Spain in 1940. Diphtheria mortality 
had been rising steadily, from 4.4 per 100,000 inhabitants in 1936 to 15.7 in 1939. 


In 1946 the mortality rate was 0.9. Darrineg, Melrose, Mass. 


Srupres on tHE AcTION oF 1n Scartet Fever anp Its Compti- 
cations. T. Jersitp, Presse méd. 56:93 (Feb. 7) 1948. 
One thousand patients with scarlet fever have been treated with penicillin since 
1945 at the Blegdam Hospital, Copenhagen, Denmark. The hemolytic strepto- 
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cocci were eliminated from the nose and throat within forty-eight hours, but 
injections were continued six days. No complicating otitis or nephritis was 
observed. Thirty-one patients were hospitalized with otitis already present; in 
none of these who received penicillin treatment did the disease go on to mas- 
toiditis. Previously, sulfonamide treatment failed to avert the need for mastoi- 
dectomy in 21 to 38 per cent of the patients with otitis following scarlet fever. 


Darrineg, Melrose, Mass. 


Fatat Hyperacute Mentncococcic Sepsis wirn Status THYMICOLYMPHATICUS. 
Awnciota Canust, Policlinico inf. 15:337 (Aug.) 1947. 


The author summarizes several ideas regarding acute meningococcic sepsis and 
epidemic cerebrospinal meningitis (Waterhouse-Friderichsen syndrome) and con- 
siders the analogy between the two forms and the clinical and anatomic elements 
which justify the existence of the Waterhouse-Friderichsen syndrome. She places 
some stress on the importance of the constitutional element, as representing the 
£ ctor necessary for the establishment of such a syndrome, a disease picture that can, 
moreover, be considered as the “meningococcic syndrome of the thymicolymphatic 
system.” 

She reports on a group of 7 patients. One had all the characteristics of the 
Waterhouse-Friderichsen syndrome. In 2 patients the clinical features were the 
same as in the first patient, while the anatomic signs were less definite and 
hemorrhages of the adrenal glands were rare and slight. In the others a hypoplasia 
of the adrenal glands without hemorrhage was noted. All patients presented a 
thymicolymphatic constitution. 

Thus, with the observation of adrenal lesions of decreasing severity and with 
reference to several well known cases of acute adrenalism which came to recovery, 
the author expresses the view that all her patients may have had the same disease. 

In conclusion, she accepts, as it is generally accepted today, the existence of the 
Waterhouse-Friderichsen syndrome. From her clinical observations she is 
inclined to identify with the syndrome similar cases with multiple small hemorrhagic 
lesions of the adrenal glands as their clinical and constitutional expressions and 
those cases which, especially on pathogenetic grounds, present an identical clinical 
picture and a common (thymicolymphatic) constitutional basis without hemorrhage 
of the adrenal glands. However, these latter cases show a more or less pronounced 
hypoplasia and a more or less severe tendency to hemorrhage after congestion. 


From tHe Autruor’s SUMMARY. 


Acute Infectious Diseases 


OpservaTions ON Inrections TREATED AUREOMYCIN. 
Carotine A. Emanvet B. Scnoensacn and Morton S. Brver, 
Pediatrics 4:149 (Aug.) 1949. 


Aureomycin is an antibiotic that is bacteriostatic for both gram-negative and 
gram-positive organisms in vitro. It is readily absorbed after oral administration. 
In man, therapeutic doses up to 60 mg. per kilogram of body weight per day given 
orally have not been associated with any toxic effects except occasional nausea 
and vomiting. 

Five infants acquired infections while in the hospital nursery or at home shortly 
after discharge from the hospital. Two of the patients had abscesses of the breast, 
2 had cellulitis and 1 had staphylococcic pneumonia. The infecting organism in 
each instance was a hemolytic Staphylococcus aureus. The sixth patient in the 
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series was a 17 month old infant who had staphylococcic septicemia during treat- 
ment for eczema and hypoproteinemia in another hospital. The infecting organism 
in this patient was also a hemolytic Staph. aureus. 

Prior to receiving aureomycin, the first 5 infants had been given penicillin 
and sulfadiazine in large doses with no clinical response. After the institution 
of aureomycin therapy, definite improvement was noted in all 5 patients within 
forty-eight hours and complete recovery ensued. The sixth patient, who was 
critically ill with staphylococcie septicemia and had not responded to combined 
penicillin, streptomycin and sulfonamide therapy, had negative blood cultures after 
five days of aureomycin therapy and made a rapid, uneventful recovery. No toxic 


effects from the drug were apparent. From tue Autmors’ SumMary. 


Systemic Inrection with AnatumM. Curen Sune, J. Fournrer 
and Sranc-Yuen CuHane, Pediatrics 4:249 (Aug.) 1949. 


Salmonella anatum has been recognized as one of the causative organisms for 
gastroenteritis, especially in patients of the young age group. This is a report 
on an infant with diarrhea and a remittent type fever from whose blood the 
organism was recovered. It is the first proved case of a systemic infection with 
this organism. This paper deals with the clinical features, the laboratory studies 
on the isolated organism and the available epidemiologic data on the organism, 


Salmonella anatum. From tHe AutHors’ SuMMARY. 


A Pretimrmnary Report or tHe Successrut TREATMENT OF AMEBIASIS WITH 
Aureomycin. L. V. McVay, R. L. Larep and D. H. Sprunt, Science 
109:590 (June 10) 1949, 


The authors treated 14 adults with amebiasis due to Endameba histolytica 
with aureomycin orally ; each became asymptomatic, and the organisms disappeared 
from the stools within a few days. To the 3 patients described in detail the drug 
was given in doses of approximately 2 Gm. per day for three to seven days. In 
vitro tests revealed that E. histolytica were destroyed by 0.8 mg. of aureomycin 
per cubic centimeter in six hours and by 0.2 mg. per cubic centimeter in forty- 


eight hours Forses, St. Louis. 


Protoncep Rest vs. AMBULATORY TREATMENT oF RueuMatic Fever. CHEesTer 
M. Kurtz, Wisconsin M. J. 48:498 (June) 1949. 


This is a study of the cardiac findings in 101 patient-admissions (96 patients 
and 5 readmissions) of children convalescing from a recent attack of rheumatic 
fever or chorea who were treated at the Madison, Wis., Convalescent Home 
between 1944 and 1948. Treatment included rest in bed until the disappearance 
of all signs of rheumatic activity. Sulfonamide prophylaxis, with a recurrence 
rate of 3 per cent, was observed to be superior to immunization with hemolytic 
streptococcus toxin, which gave 7 per cent recurrences. 

Fifty children were free of evidence of valvular heart disease on admission and 
only 1 of these showed symptoms during hospitalization. Fifty-one patients on 
admission had murmurs indicative of valvular lesions. In 2 of these children 
further murmurs developed during hospitalization and in 5 the murmurs disappeared. 
Subsequent follow-up study on 89 of the children revealed no additional develop- 
ment of heart disease. In 6 patients murmurs, considered organic, were noted 
to have disappeared. 
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Comparison of these figures with published reports showing an incidence of 
60 to 75 per cent of permanent cardiac damage in rheumatic fever puts emphasis 
on the fact that rest in bed in the active stage of the disease is important in 
preventing development of severe rheumatic heart disease. 


Wauwatosa, Wis. 


Ceresrat Symproms or Vivax Inectrion. N. G. Moyumpar and M. L. Biswas, 
Indian J. Pediat. 16:17 (Jan.) 1949. 

Two cases of malaria caused by Plasmodium vivax resulting in cerebral 
symptoms are presented. This complication is rare and may be misdiagnosed until 
blood studies are made. The authors emphasize the need for careful hematologic 
work in all cases of coma in the tropics. McGutcan, Evanston, Ill. 


Tue Lavoratory Dracnosis or Dientwerta. H. W. Crecc, South African 
M. J. 28:185 (March 12) 1949, 


The author is of the opinion that the use of Léffler’s medium and a tellurite 
medium in combination is the best method for routine diphtheria cultures. 


McGuican, Evanston, Ill. 


Tick-Bite Fever: Two Cases Treatep Aurgomycin, A New ANTI- 
protic, James Gear and A. L. Harincton, South African M. J. 28:507 
(June 25) 1949. 


Two patients with tick-bite fever were treated with aureomycin, with rapid 
McGuican, Evanston, III. 


A Case or Potyserosrtis SIMULTANEOUSLY TREATED WITH STREPTOMYCIN AND 
Penici.uin. M. S. Snepiv, J. Roy. Egyptian M. A. 31:880 (Nov.) 1948. 


A case of polyserositis is presented, with cure apparently due to treatment with 
the combination of penicillin and streptomycin. No bacteriologic studies were 


made. McGutcan, Evanston, Ill. 


Post-Tetanic Kypnosis. P. Zurcuer-Bern, Ann. pediat. 170:32 (Jan.) 1948. 


In a serious case of tetanus occurring before the penicillin era symptomatic 
treatment of the convulsions was given chiefly. On the thirteenth day of the 
illness a post-tetanic kyphosis was observed with, in some places, serious changes 
in seven thoracic vertebrae. After the tetanus changes in the vertebrae and 
formation of kyphosis were observed in a high percentage of cases. The thoracic 
portion of the spine was affected exclusively, chiefly in its middle part. Nearly 
always several vertebral bodies were diseased. The frontal part of the thorax may 
also be involved in a case of -severe post-tetanic kyphosis, then pigeon chest and, 
as in this case, scoliosis of the ribs are exhibited, without roentgenologically appar- 
ent torsion of the spine. The symptoms of post-tetanic kyphosis are scanty, even 
when the vertebral changes are extensive. Differential diagnosis and pathogenesis 
are considered. In every case of healing tetanus it is advisable to take a roent- 
genogram and a tomographic control picture of the spine. As soon as changes 
in the vertebral bodies are observed, treatment with the patient in the prone position 
with a rucksack strapping and the legs fixed in maximal extension to prevent or 
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correct post-tetanic kyphosis is necessary. The prognosis when this condition is 
treated in time is good only in the lighter cases, while in severe cases correction 
is possible only to a moderate degree. From tax Aurmon’s Apetracr. 


TuHerarevtic Diarrmeas to Remove Oxyuris Vermicutaris. R. WIGAND, 
Med. Klin. 44:51 (Jan. 14) 1949. 


Administration of saline cathartics twice weekly is recommended. Under 
most favorable conditions the treatment takes five weeks, usually longer. It is 
important that the stools become watery. No other anthelmintic treatment is 
given; so long as pruritus exists a cotton swab with 10 to 20 per cent ethylamino- 
benzoate (anesthesin®) ointment is applied after defecation to catch the worms 
which emigrate during the cure. The treatment is given to all members of the 
family, lodgers and help. The need for personal cleanliness is emphasized. 


Amperc, Rochester, Minn. 


TyrHom anp ParatypHom B During Cumponoop aNp TREATMENT 
with Pyrirer. Retinnotp Franckenstein, Med. Klin. 44:199 (Feb. 18) 
1949, 


The paper deals with 38 cases of typhoid and 42 cases of paratyphoid B in chil- 
dren. The variable symptomatology is discussed, and special attention is called 
to the difficulties in differential diagnosis from severe influenza. Of the 14 patients 
with severe typhoid, 8 had been vaccinated. Twenty patients from 2 to 15 years of 
age were treated with pyrifer (a mixture of nonpathogenic fever-producing 
bacteria). It is not necessary to produce an intense shaking chill to get good 
results. Pyrifer was less effective during the stage of continuous fever, better 
toward its end and particularly effective in cases of relapses. 


AmBerG, Rochester, Minn. 


Pyrirer TREATMENT OF TypHor, with Specta. CONSIDERATION oF THE BLOOD 
Picrure. Sriecrriep Scumipt, Med. Klin. 44:262 (March 4) 1949. 


The shock therapy of typhoid fever induced by pyrifer (a mixture of non- 
pathogenic fever-producing bacteria) was studied in 97 patients and proved effica- 
cious with regard to the symptomatology. It is best to start treatment at about the 
nineteenth day of the disease. The changes in the blood picture after treatment, 
increases in total leukocytes and lymphocytes, permit an evaluation of the effect of 


the treatment in twenty-four to thirty-six hours. Asesane, Rochester, Mien. 


Severe Toxic Generat Injury Due to Inrecrion Ascaris: Proposats 
to Comsat THE Worm Nuisance. Hans Brever, Med. Klin. 45:173 (Feb. 
10) 1950. 


An 8 year old boy with heavy ascaris infection became seriously ill, with 
loss of consciousness and damage to the heart, circulation and kidneys. Toxic- 
allergy injury of the total organism is assumed due to ascaris toxins. After 
removal with santonin, the only available anthelmintic, the boy recovered. It is 
stated that in some areas of Germany, 90 per cent of the population are infected. 
It is recommended that the spread be combated by means of education and 
treatments under supervision of the health authorities and with the participation 
of the visiting hospitals, since therapeutic measures are often not carried through 


properly by the patient. Ameerc, Rochester, Minn. 
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Oxyuris Surcicatty Removep Appenpixes. A. Rockenscnavs, Wien. klin. 

Wehnschr. 62:140 (Feb. 24) 1950. 

Rockenschaub describes a method for identifying oxyuris in a surgically 
removed appendix. The appendix is opened and the contents are taken up in a 
Petri dish in water and viewed on a black background. In this way a single 
oxyuris can be found readily. Contrary to the impression that oxyuris occurs 
more frequently in appendixes removed from children, it was found that the 
percentage in children below 14 years of age is about the same as in later life— 
24 per cent contrasted with 23 per cent. It is emphasized that appendicopathia 
oxyurica cannot be differentiated with certainty from real appendicitis. 

Amperc, Rochester, Minn. 


Acute Inrecrious Lympnocyrosis, and Ramer Ham- 
mARineN, Ann. med. int. Fenniae 36:285, 1947. 


At a routine examination of the blood of children treated for tuberculosis 
at the city sanatorium for tuberculous patients, Helsinki, Finland, 5 children, 1 
to 5 years of age, in the winter of 1946-1947 had leukocytosis (50,600 to 121,000 
cells), with 78 to 90 per cent small lymphocytes. This lymphocytosis, which was 
accompanied with no clinical signs or only slight catarrhal signs, disappeared one 
and a half to five and a half weeks after its detection. The Paul-Bunnell test 


gave a negative reaction. Wattcren, Stockholm, Sweden. 


Ruevumatic Vatvutar Disease anv Irs Initiat Signs anp Symptoms. Arvip 
Wattcren, Nord. med. 33:459 (Feb. 21) 1947. 


Rheumatic valvular endocarditis is probably due to an agent of hitherto 
unknown nature, the attack of which is in a high degree facilitated by an infection 
of the upper respiratory tract. There is an individual susceptibility bound prin- 
cipally to age and hereditary factors. In classical cases the initial symptoms of 
rheumatic disease are fever and polyarthritis. Sometimes it begins as chorea. 
In exceptional cases it may manifest itself insidiously without any symptom and 
even without fever or increased sedimentation rate. An annular erythema is a 
typical early sign of rheumatic fever. No single sign or symptom is pathognomonic 
of rheumatic disease but combined, signs and symptoms form syndromes which 


are fairly characteristic of the disease. Waitenest, Stockholn Swed 


Diseases of Blood, Heart and Blood Vessels and Spleen 


Unusvuat MALFORMATION OF THE Lerr Atrium: PuLMonary Sinus. Ernst 
Loerrier, Arch. Path. 48:371 (Nov.) 1949. 


Loeffler presents the case of a 70 year old Negro woman with a rare anomaly, 
referred to in the literature as a triatrial heart. From evidence in embryologic 
studies, Loeffler believes this malformation is explained by failure of the primary 
pulmonary vein to be incorporated into the left atrium, owing to disturbance 
of the normal growth of the posterior atrial wall. He suggests the designation 
“heart with pulmonary sinus” instead of “triatrial heart.” The condition is not 
usually suspected during life. If no other malformations are present, the clinical 


signs should be those of mitral stenosis. Haw Cuan, San Francisco. 
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CoaRCTATION OF THE AorTA wits Derata rrom Rurprure or A CEREBRAL 
Aneurysm. C. J. E. Wricut, Arch. Path. 48:382 (Nov.) 1949. 


The case of a white woman, age 19, is presented, who died suddenly and was 
found at autopsy to have a ruptured cerebral aneurysm associated with coarcta- 
tion of the aorta. Ten cases with similar findings have been recorded in the 
literature. One case of leaking aneurysm and 4 of unruptured aneurysm bring 
the total to 16 cases of coarctation of the aorta associated with cerebral aneurysm. 
All patients tended to be young and vigorous, and rupture of the aneurysm was 
evidently the immediate result of physical strain. The average age was 23 years, 
the youngest patient 13 years and the oldest 40 years. Nine of the patients were 
male. The ruptured aneurysms ranged from the size of a hempseed to that 
of a walnut, the largest being found in the older persons. Ali the ruptured 
aneurysms arose from intracranial branches of the internal carotid arteries. In 
the 4 cases of unruptured aneurysms, the patient dying from some other condition, 
the aneurysm involved either the basilar or one of the vertebral arteries. 


Haw Cuan, San Francisco. 


Constrictinc Vascutar Rines: Report or Two Cases Recurrent 
Resprratory Inrections. Mert J. Carson and James Gooprrienn, J. 
Pediat. 34:155 (Feb.) 1949. 


Congenital anomalies such as double aortic arch, a left arch with right descend- 
ing aorta, a right arch with left descending aorta or anomalous origin of the 
subclavian or carotid artery may produce respiratory obstruction and dysphagia 
lusoria. Anomalous pressure on the trachea and esophagus may be demonstrated 
by roentgenogram. 

Two cases are described. One patient, with double aortic arch, was operated 
on successfully. The other, with an unidentified vascular constriction, refused to 


have operation. Macponatp, Pittsburgh. 


Rurrure oF THE SPLEEN IN AN ErytHrosiastotic Inrant. Evcene Stor- 
Kowsk! and Atsert M. Hanp, Pediatrics 4:296 (Sept.) 1949. 


Rupture of the spleen is reported in an erythroblastotic infant who died 
during an exsanguination replacement transfusion. The changes in the spleen 
incident to erythroblastosis fetalis render this organ more vulnerable to trauma 
and rupture. The predisposing and precipitating factors include extramedullary 
hemopoiesis in the splenic parenchyma, increased phagocytosis, weakening of the 
capsule and trabeculae, increased intra-abdominal pressure during the birth process, 
congestive splenomegaly, hemorrhagic tendency, displacement of the spleen and 
increased blood voiume during a transfusion. 


From tHe Autnors’ SumMARY. 


OsservaTions oN Acute LeuKEeMIA IN CHILDREN TREATED with 4-AMINO- 
PTEROYLGLUTAMIC Acip. SterHen D. J. M. Stickney and ALsert 
B. Hacevorn, Pediatrics §:52 (Jan.) 1950. 


During the last twelve months “aminopterin” (4-aminopteroylglutamic acid) 
has been used in varying periods in the treatment of 21 children with acute leu- 
kemia. The drug was noted to have differing degrees of toxicity for different 
patients, but toxicity appeared in practically all if a sufficient amount was given. 
It is felt that a beneficial effect was observed in 10 of the 12 patients treated. This 
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figure is comparable to those reported by other investigators. As these results 
are better than those obtained by previous forms of treatment in this disease, 
further studies in this direction are indicated. 

From tHe AvutHors’ SUMMARY. 


GtomervuLar Fivtration Rate with Sicxte Cert Disease. 
L, Catcacno, Joun McLavy and Tomas Ketiey, Pediatrics 
$:127 (Jan.) 1950, 


Renal function was studied quantitatively in 5 patients with sickle cell anemia, 
all of whom were proved to have reduced glomerular filtration rates. Two patients 
with the sickle cell trait revealed normal glomerular filtration rates. Possible 
mechanisms responsible for reduced glomerular filtration flows are discussed. 


From tHe AutHors’ SUMMARY. 


Suracute Leukemia wita Hemocytostastic EvoLution IN 
Pepratric Practice. Paoto Totentino, Policlinico inf. 16:11 (Jan.) 1948. 


The author, from a critical review of the principal cases of severe eosinophilia 
in the literature, concludes that, in opposition to previous concepts, eosinophilic 
leukemia seems to be a clinical entity, in spite of its rarity. He also states that 
between this disease and constitutional eosinophilia are several eosinophilic syn- 
dromes of uncertain classification (pure hyperplastic forms; leukemoid eosinophilia). 
He describes a case of eosinophilic leukemia in a girl 8 years of age, in whom, 
besides a clinical picture with pronounced splenomegaly, hematologic signs of an 
anemia with mild leukocytosis (10,800) and pronounced eosinophilia (41 per cent) 
were met with. The eosinophils were atypical and immature; some were similar 
to paramyeloblasts. The marrow and spleen were almost completely hemocyto- 
blastic. Roentgenologically apparent lesions of bone characteristic of leukemia 
were found, but not always in relation to subjective rheumatic symptoms. After 
an evident improvement following blood transfusions, a progressive and fatal course 
of three months took place. The blood became hemocytoblastic and paramyelo- 
blastic. The girl had been a carrier of ascarides for many years and was found 
to be heavily sensitized to them (the intradermal test with an extract of ascarides 
gave a strong positive reaction). On the basis of his conception of the patho- 
genesis of leukemia, the author expresses the hypothesis that a chronic eosinogenic 
stimulus produced by helminthiasis may have given place to a preleukemic condition. 


From tHe AvutHor’s SUMMARY. 


Crronic Gaucner’s Disease; PATHOGENESIS oF CEREBROSIDE STORAGE. ROLANDO 
Butcarecwt, Policlinico inf. 16:101 (March) 1948. 


The author describes chronic Gaucher’s disease and stresses the variety of its 
clinical pictures depending on the patient's age. Biochemical data are presented 
which are, in the author's opinion, of use in the study of the pathogenesis of this 
disease. The author states his belief in the hereditary tendency of the disease. He 
admits that the cause of hemochromatosis is an increase in the hemoglobin metab- 
olism. He states that in this disease severe hepatic damage may be present. In 
regard to the pathogenesis, the author is more in favor of a primary anomaly of 
the reticuloendothelial cells than of a primary alteration in the lipid metabolism. 


From tHe AutHor’s SUMMARY. 
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Mrrtoric Inpex ano Karyoxinetic Histocram or tn Various 
Puases or Maturation; Comparison or Norma INPrants 
Havinec Eryturostastic Anemta. G. Astator, C. Mauri and 
P. Torentino, Policlinico inf. 16:164 (April) 1948. 


The authors established the mitotic index and the karyokinetic histogram of 
the erythroblasts during the maturation phases of the bone marrow in normal 
children and in children with familial erythroblastic (Cooley's) anemia. This 
study was undertaken both to establish the proliferating activity of the bone marrow 
in normal children and to investigate whether the erythroblastic hyperplasia of 
familial erythroblastic anemia is dependent on an increased erythroblastic production 
by the basic tissue or on a more rapid proliferation of the erythroblasts themselves. 

It was found in the bone marrow of normal children that the mitotic indexes 
for some erythroblasts do not appear different from those found in the adult. The 
same can be said for the karyokinetic histogram of all erythroblasts. The mitotic 
index for basophilic cells in children’s marrow is, as in the adult, consistently 
greater than that for the polychromatophils, while no karyokinesis has been 
observed for the orthochromatic elements. Again, as in the adult, during the 
maturation cycle a different distribution of the mitotic phases was observed, char- 
acterized essentially by a progressive percentile increase of the metaphases, a 
parallel decrease of the prophases and, less constantly, a decrease of the ana- 
telephases. 

In the bone marrow of children with familial erythroblastic anemia, the mitotic 
indexes of all erythroblasts were no greater than those found in normal children (in 
1 child these values were particularly low). The variability of the karyokinetic 
histogram was no greater than is physiologically possible. The mitotic index 
and the karyokinetic histogram of the erythroblasts during the various phases 
of maturation were almost identical to the values found in normal marrow (that 
is, a decrease in the mitotic index and a progressive percentile increase in the 
metaphases during the maturation). In view of these data the authors reach 
the following conclusions: From the values observed for the mitotic index and 
the karyokinetic histogram in the marrow of normal children, their erythro- 
poiesis must be governed by a proliferating rhythm basically identical to that of 
the adult. To the question whether the erythroblastic hyperplasia found in 
familial erythroblastic anemia might be due to greater proliferative activity, the 
authors answer that such an increase was not to be found. The authors, however, 
stress the limitations of present methods in relation to an exact definition of the 
proliferative activity of the bone marrow elements. Caution should accompany 
any conclusion reached through the use of these methods. 


From tHe AutHors’ ABSTRACT. 


Hypocuromic ANEMIA (PLUMMER-ViINSON SYNDROME). Domenico PustoriNo, 
Policlinico inf. 16:184 (April) 1948. 


A case of hypochromic anemia with the Plummer-Vinson syndrome in a 12 


year old girl is described. From tae Autsor’s SUMMARY. 


Inrectious THromporentc Purpura. Lorenzo Policlinico inf. 
16:200 (May) 1948. 


From the study of 4 patients with thrombopenic purpura of infectious char- 
acter, the author cites some clinical and pathogenetic data of interest. Infectious 
thrombopenic purpura can be serious even when the infection is slight. In these 
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patients, the differential diagnosis from Werlhof’s disease is difficult. Only the 
clinical course and the progress of the patient over a long period can determine 
the diagnosis with certainty. 

However, in his patients the author observed on marrow puncture that the 
megakaryocytes do not present morphologic alterations and that in most of the 
patients the phenomenon of retraction of a clot was completed normally in spite 
of the thrombopenia. In these patients the pathogenesis of thrombopenia was not 
the same; in 1 patient it was stated to be a partial and transitory hypoplasia of 
the bone marrow, and in the other 3 the cause was considered to be exaggerated 
destruction of thrombocytes in the circulation. 

From tae AutHor’s SUMMARY. 


Lupocaic ano Its Action on Gavucner’s Disease. Rotanno BULGARELLI, 
Policlinico inf. 16:265 (June) 1948. 


The author, after reviewing the literature on the utilization of lipotropic sub- 
stances in human diseases, reports the results he obtained by means of treatment 
with lipocaic in a case of Gaucher's disease. He noted a modest amelioration 
of the clinical picture (slight reduction in the volume of the liver and spleen) 
but notable changes in the hematologic and biochemical picture, depending on 
the amount of improvement in the function of the liver, bone marrow and spleen. 


From tHe Autuor’s SUMMARY. 


Morrpwotocic Bioop Picrure tn CorneLia pe Lance, Maandschr. 
v. kindergeneesk. 17:263, 195. 


The author examined a large number of blood counts of infants in order to 
ascertain the way in which these children react to different infections and nutritional 


deficiencies. The values for the red and white corpuscles and the hemoglobin level 
were estimated. The findings proved comparable with those in older children, 
but there were numerous differences. In general, the results of morphologic 
examination of the blood in infants have only a restricted prognostic value. During 
this study the author was reminded of the extremely difficult circumstances in which 
the daily work in the Children’s Hospital at Amsterdam, Netherlands, had to be 
done during the German occupation. She gives a brief sketch of the increasing 
misery (compare with work of Middelhoven: Amn. padiat. 165:225, 1945). Finally, 
several cases are described of severe anemia in infants in whom the cause of the 


illness was not clear or only partially so. Pacts tue Avracs’s Sumueaay 


Ruesus Genotypes. Utaicu-Arwep Saccnow, Med. Klin. 45:140 (Feb. 3) 1950. 


The occurrence and significance of the phenotypes and genotypes of the Rhesus 
antigens and the various antibodies with the Rh and the Fisher nomenclature is 
given in a comprehensive table. A shorter table aids in the diagnosis of unknown 


serums, Amperc, Rochester, Minn. 


Some Cuintca, Remarks ON THE INDICATIONS FOR OPERATION POR CONGENITAL 
Heart Lesions Cyanosis. Orto Ritter, Schweiz. med. Wchnschr. 
79:1043 (Nov.) 1949. 

This article is a general consideration of the clinical features of morbus 
caeruleus which are of importance with regard to possible surgical intervention. 
Ampere, Rochester, Minn. 
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Diseases of Nose, Throat and Ear 


A Non-Diacnostic Articutation Test. Mriprep C. Tempuin, J. Speech Dis- 
orders 12:392 (Dec.) 1947. 


Two hundred and fourteen diagnostic tests measuring 113 sound elements were 
given to 100 children in the Nursery School of the Institute of Child Welfare, 
University of Minnesota. Three measures of a child's articulation of specific speech 
sounds in selected words were obtained at each test session: (1) the child's spon- 
taneous utterance in response to a picture, (2) his utterance repeated after the 
examiner with the picture before him and (3) his repeated utterance without the 
picture. The percentage score for each of these measures was added to obtain a 
total articulation score. Two contrasting groups representing good and poor 
articulation were selected on the basis of total score. The results were then 
measured for the 50 most discriminating sounds between the good and poor 
articulators. Word and sentence tests were administered to three groups of 
children: (1) 57 children from the Institute of Child Welfare Nursery School, 
ranging in age from 2 years 1 month to 5 years 9 months; (2) 20 children in a 
kindergarten in Wauwatosa, Wis., ranging in age from 5 years 10 months to 
6 years 2 months, and (3) 22 children enrolled in speech correction classes in 
Wauwatosa, ranging in age from 5 to 8 years. The fifty items selected by the 
Lawshe nomograph technic of item analysis formed a reliable nondiagnostic test 
whether measured in words or sentences. Since both word and sentence tests 
measuring the 50 sounds are about equally satisfactory, either can be used. A 
nondiagnostic test has a definite place in the battery of tests used in child guidance 
clinics where no diagnosis of speech problems is made and where a general picture 
is wanted of the articulation of any child or of any group of children. 


Patmer, Wichita, Kan. 


Inrant Speech: CoNnNSONANTAL Sounps AccorDING To PLACE oF ARTICULATION. 
Orvis C. Irwin, J. Speech Disorders 12:397 (Dec.) 1947. 


This study deals with the vocalization of consonant sounds during the period 
of infancy. The analysis is in terms of the per cent for each sound of the total 
consonant utterance at each of fifteen two month age levels. Consonant sounds 
were classified according to place of articulation into the following groups: 
(1) labial and labiodentals, (2) linguadentals, (3) postdentals, (4) velars and 
(5) glottals. Profiles and curves are presented to illustrate the infant's progress 
in the mastery of these sounds. Velars and glottals constitute about 98 per cent of 
the consonant sounds during the first months of life. The remaining groups at this 
time are negligible. At the end of the two and a half years, velars remain unchanged, 
glottals have been reduced from 87 per cent to 8 per cent, labials increased to 
24 per cent, postdentals to 53 per cent and linguadentals remain negligible. The 
profile for the fifteenth age level (28 to 29 months) approximates that for adults 
but is not quite identical with it. Patann, Wichita, Ken. 


Infant Speech: Consonant Sounps Accorpinc TO MANNER OF ARTICULATION. 
Orvis C. Irwin, J. Speech Disorders 12:402 (Dec.) 1947. 


This is an analysis of the vocalization by infants of consonant sounds, classified 
according to the manner of articulation. These classes are: (1) nasal, (2) plosive, 
(3) semivowel, (4) fricative and (5) glide consonants. Profiles and curves are used 
to illustrate trends in the infants’ use of these sounds. The per cent of nasal 
sounds makes a definite increase during the period of infancy. The proportions 
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of semivowels and glides are negligible at first and show a slight increase during 
the two and a half year period. However, they continue to remain much less 
frequent than plosives and fricatives in the speech of infants. During the last year 
and a half fricatives show a progressive decrement, while plosives remain the 
most frequently used consonant group. Patuer, Wichita, Kar 


(1) Cavernous Sinus Turomposis Fottowinc Toorn Extraction; (2) Car- 
CINOMA oF THe Larynx: Curnicat Report or Case—Ace 13% Years. 
Henry Boytan Ortox, Laryngoscope §7:294 (April) 1947. 


Orton presents 2 cases. The first is of thrombosis of a cavernous sinus resulting 
from extraction of a tooth. A short outline of the diagnosis and the course of 
infection is given with the case report. Massive doses of penicillin and sulfadiazine, 
together with opening of the pharyngomaxillary, pterygoid maxillary and carotid 
spaces resulted in a cure. 

The second case is one of cancer of the larynx in a patient, aged 13% years. 
Cancer of the larynx at this age is most unusual. 


Hirscuver, Philadelphia [Arcu. OTroLaryne.]. 


ror TonsiLLectomy SAMUEL L. Fox, and Sytvan M. 
Suane, South. M. J. 40:848 (Oct.) 1947. 


At South Baltimore General Hospital thiopental (pentothal®) sodium is the 
routine anesthetic agent used for adults undergoing tonsillectomy. On the basis 
of experience obtained in anesthetization of 35 children for tonsillectomy and 
adenoidectomy, its use is recommended for this purpose. It is suggested that nitrous 
oxide and oxygen be concomitantly administered through a Davis mouth gag. It is 
also suggested that only children above the age of 10 years be given thiopental 
sodium, Further suggestions regarding preoperative and postoperative medication 


and care are given. Locan, Rochester, Minn. 


INTURATION AND TracHeotomy tn Croup. Paut Kiavuco, Pediat. listy 4:56, 1949. 


From Jan. 1, 1946 until June 30, 1948, 304 patients with croup were treated 
(196 with diphtheritic croup, 44 with nondiphtheritic croup and 64 with pseudo- 
croup). Intubation was performed twenty-seven times, but in 7 of the patients 
an additional tracheotomy had to be done. There were 5 patients with tracheotomy 
without intubation. The mortality of these operations was 25 per cent. In laryn- 
gismus stridulus antispasmodic therapy was used; the removal of the tube was 
performed only with the patient in narcosis produced by administration of diallyl- 
barbituric acid (dial®) or bromisoralum (bromural®). 

From THE AuTHOR’s SUMMARY. 


HEARING AND Speecn Cuitpnoop. Karet SepiAcex, Pediat. listy 4:75, 
1949, 


The development of speech, of deafness and dumbness, of hardness of hearing 
and of sudden deafness are related, with a description of the examination method 


and therapy used by the author. From THE Autuor’s SUMMARY. 


Para-AuricucaR Diwpces, or Concentra Auricutar Fistutas. M. 
Scuacnter, Schweiz, med. Wehnschr. 79:343 (April 16) 1949. 


The material consisted of children classified as difficult and abnormal. The ages 
varied from 4 to 18 years. Among these children, 32 of 667 presented this con- 
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genital auricular fistula, or better perhaps pseudofistula, a percentage of 4.79, while 
none was encountered in 400 normal school children. The anomaly can occur 
in families, but it has been observed in only 1 of identical twins. It occurs more 
frequently in Negro than in white children. Twenty of the 32 children had some 
other anomalies, while 15 were observed by their results on the Binet-Simon test 
to be more or less mentally retarded. Amszac, Rochester, Minn. 


TUBERCULOSIS OF THE Tonsits tn CuHILpHoop. Franz Banuwy, Schweiz. 
med. Wehnschr. 79:376 (April 30) 1949. 


Twelve of 200 children 3 to 16 years of age are registered as having primary 
tuberculosis of the tonsils. All had large tonsils, and tonsillectomy was performed. 
The presence of tuberculosis of the lungs and abdominal organs was excluded 
clinically. Frequently, in patients with subfebrile temperatures, swelling of hilar 
nodes and enlargement of cervical nodes, the possibility of primary tuberculosis 


of the tonsils must be considered. Avanac, Rochester, Minn. 


Diseases of the Lungs, Pleura and Mediastinum 


Acute Putmonary ASPERGILLOSIS: Report or a Case. A. J. Hextzoc, T. S. 
and M. Gostin, Pediatrics 4:331 (Sept.) 1949, 


Pulmonary aspergillosis is due to the mold Aspergillus fumigatus or Aspergillus 
niger, which may be found in soil, cereals, unmilled grain, hay, animal dandruff, 
dust about poultry pens and birds, such as pigeons and parrots. The mold 
has a special affinity for the respiratory tract, producing a granulomatous disease 
simulating tuberculosis. The usual picture is that of chronic productive cough, 
pleurisy, weakness, anorexia and loss of weight. Rarely the disease is fulminating, 
with fever, anorexia, dyspnea, cyanosis and death in a period of days as described 
in the case reports. The final diagnosis is usually made by identifying the fungus 
from sputum culture or post mortem. The chronic cases may subside with the 
formation of calcified tubercles, and the acute cases are always fatal. There 
is no known treatment of any value to date. 

From tue Autrnors’ SUMMARY. 


MANAGEMENT or INTRATHORACIC Nerve Tumors IN YouNG Joun C. 
Jones and Donaty B. Errier, Pediatrics 4:342 (Sept.) 1949. 


A brief review of the literature referring to intrathoracic nerve tumors in 
children is presented. The neurogenic tumors have an expected incidence of 
malignancy of about 40 per cent. 

Four case histories are reported in which neurogenic tumors of the posterior 
mediastinum were removed with apparent cure. In only 1 of these cases did 
the child have objective or subjective signs which could be attributed to the 
neoplasm. All the neoplasms were benign. 

Prompt thoracotomy is advocated for the child with a suspected neurogenic 
tumor of the mediastinum, Periods of observation, procrastination and roentgen 
therapy are to be condemned, for it is impossible to predict with any degree of 
certainty which tumor will undergo or has already undergone malignant changes. 
A brief discussion of the operative management and complications is presented. 


From tHe Autuors’ SUMMARY. 
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Broncurectasis Curtpnoop: III. TREATMENT AND ProcREss 
with a Fottow-Up Srupy or 202 Cases or BroncHiectasis. 
C. Exvame Frevp, Pediatrics 4:355 (Sept.) 1949. 


Prevention of bronchiectasis means prevention or better treatment of the pre- 
disposing conditions. Once bronchial dilatation is irreversible, treatment can be 
surgical or medical. Surgical treatment is recommended when an adequate amount 
of healthy lung can be preserved. Medical treatment includes postural drainage, 
breathing exercises and general health measures. 

Chemotherapy has been disappointing. Aerosol penicillin produced no lasting 
effect in a number of cases, but promising results have been reported with com- 
bined treatment with penicillin and streptomycin. 

Two hundred and two cases of proved bronchiectasis have been followed up 
to ten years. There were twice as many surgical cases classified as cured as 
medical cases. However, 13 of the patients in the latter cases lost all signs and 
symptoms. Of 19 patients who died, 9 had been treated surgically. Eleven patients 
classified as cured had bilateral lobectomy. Serial bronchograms revealed frequent 
deterioration in anterolateral branches of the upper lobes in contrast to improve- 
ment or cure of apical branches. Varicose and fusiform types of bronchiectasis 
produce the fewest physical disturbance. 

Although there was improvement in the majority of patients with bronchiectasis 
in the first two decades, deterioration may occur in the third and fourth decades. 

The fact that the remaining lung increases its functional capacity after lobectomy 
in growing children makes it desirable to operate during childhood. 


From tHe AutHor’s SuMMARY. 


Diseases of the Gastrointestinal Tract, Liver and Peritoneum 


Concenrtat Intestinat Atresta. Epwarp E. Jemertn and R. 
Ann. Surg. 129:517 (April) 1949. 


Atresia of the intestine may occur in the form of an internal diaphragm, or, 
more commonly, the intestine may end as a blind sac discontinuous with the distal 
part of the bowel or connected only by a fibrous strand. Multiple atresias, while 
less common, do occur. The actual incidence of the lesion is difficult to determine 
because of incomplete reporting and missed diagnoses. 

Symptoms usually begin on the first day of life. Vomiting is the presenting 
symptom. The vomitus almost always contains bile. The stools may resemble 
normal meconium but they are usually smaller and dryer. Farber’s test, which 
demonstrates the presence or absence of vernix cells in the stool specimen, is of 
great usefulness in determining whether a complete obstruction exists. A plain 
roentgenogram of the abdomen can give considerable information. Surgical relief 
of the obstruction offers the only hope for survival. The author reports a case 
of a jejunal atresia in a 344 pound (1,588 Gm.) premature infant, successfully 
treated by jejunojejunostomy. Bantix, Omaha. 


Inrussuscerrion Due to FAMILIAL ADENOMA OF THE SMALL INTESTINE, CAR- 
rincTON WiLtiaMs and Carrincton Jr. Arch. Surg. 89:250 
(Aug.) 1949. 


Intussusception, a relatively rare occurrence after the age of 2 years, is most 
frequently encountered in later life as a complication of tumors of the small bowel. 
Benign tumors are commoner than malignant growths in the small intestine; yet 
they are infrequently found cither clinically or pathologically. Adenoma is the 
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most commonly encountered benign tumor of the small intestine. Intussusception 
occurs as a complication in about 30 per cent of the cases of tumor of the small 
bowel. 

Intussusception occurring in more than one member of a family as a result of 
adenoma of the small intestine is an unusual circumstance. Two case histories in 
older children, illustrating this occurrence, are presented. Intussusception in the 
adult is always secondary to an underlying condition, usually a benign tumor of 


the small intestine. From tHe Autnors’ SumMaRy. 


Resutts oF MepIcCAL AND SuRGICAL MANAGEMENT IN TeN Cases or Con- 
GENITAL Mecacoton. Lovurse A. and Grenn Bett, California 
Med. 70:398 (May) 1949. 


Of 20 patients under 15 years of age with a proved diagnosis of megacolon, 
10 were treated surgically with either partial colectomy or resection of the entire 
colon down to the rectosigmoid junction after thorough trial of medical manage- 
ment. Follow-up observation shows 5 of these patients as 100 per cent relieved 
and 1 as 75 per cent relieved. Three were entirely well a few months after the 
operation but have not been heard from since. One died of peritonitis on the 
sixteenth postoperative day. In 4 patients in whom lumbar sympathectomy was 
done, the result was partial, temporary or no improvement. Of the patients not 
operated on, several have been lost to follow-up study, some are doing well with 
medical treatment, 1 died in early infancy and resection is being considered for 2. 

For children with congenital megacolon the authors recommend, first, a thor- 
ough trial of medical treatment, consisting of diet, vitamins, drugs and enemas. 
This should be started as soon as possible after the diagnosis is made, in an attempt 
to prevent the distention and hypertrophy of the bowel from progressing. If dis- 
tention remains after a reasonable trial period and the child is not gaining weight 
adequately, requires repeated hospitalization and is 3 years of age or more, then 
resection of the affected portion of the colon is indicated. The risk of operation 
has been somewhat reduced with the improved supportive measures and chemo- 
therapy now available. Since infants and extremely young children do not stand 
operation on the colon as well as older children, the decision to operate should 
take into consideration the age of the patient. In the reported series, the patient 
who died following operation was the youngest—2'4 years of age. 


Pryor, Redwood City, Calif. 


TREATMENT OF INFANTILE HERNIA BY Lication, Stantey D. ANvERSON and 
Catvin P. Minctay, Illinois M. J. 96:116 (Aug.) 1949, 


The writers conclude that infantile hernia can be simply, safely, quickly and 
permanently cured by ligation. They describe a technic of so doing with precautions 


and results. Baraour, Peoria, Ill. 


Pancreatic Enzymes: NormMat Output snp CoMPARISON oF DtrreRENT 
Metuops or Assay. Peter V. VécHetyt, Pediatrics 3:749 (June) 1949. 


Serial analyses of the duodenal juice of 47 children were made by parallel esti- 
mations with different methods for assay of amylase, trypsin and lipase to study 
normal conditions and to establish a common denominator which would, independent 
of the method of estimation used and of the enzyme in question, indicate the normal 
or pathologic character of the findings. On the basis of more than 1,200 determina- 
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tions it is proposed to take the lowest values recorded as 100 per cent and to express 
any value below these figures as their fractions in per cent. No differences of 
importance could be found among the enzyme values of persons of different age 
groups, and there were certainly no variations in the lipase levels. No periodicity 
could be observed in the output of enzymes. Fluctuations occurred but these 
showed no periodicity, and it could be proved that they were due to dilution of the 
pancreatic juice by bile. Fasting secretion occurred continuously in these healthy 
children and the amount of enzymes put out was constant in units of time. 

A strict parallelism in the output of the three enzymes was observed in all of 
the present series. This was true also following stimulation by pilocarpine and 
inhibition by atropine and whatever variation occurred was simultaneous with 
each enzyme. Six children were given unbalanced diets to determine whether the 
production of enzymes is adapted to the food given. The changes found during 
and after the diets could by no means be connected with the type of food eaten. 
It is emphasized that all these data were found in healthy and normal children and 
that the conditions described are thoroughly different in most pathologic states. 


From tHe Autnor’s SUMMARY. 


Tue Parsocenesis or Frerocystic Disease or tHe Pancreas: A Srtupy or 
Turrty-Srx Cases witn SpectaL RErerENcE TO THE PuLMONARY LESIONS. 
W. Zvuevzer and Wittiam A. Newton Jr., Pediatrics 4:53 (July) 
1949, 


Pathologic studies and clinical data from 36 fatal cases of fibrocystic disease of 
the pancreas support the concept that the basic pathologic process consists in an 
anomaly of secretory function and frequently involves other glandular structures 
besides the pancreas—notably the respiratory tract, the intestinal tract and the 
biliary system. 

The development of fixed lesions in the affected organs was found to be variable 
and to depend to some extent on the time factor. Extrapancreatic lesions were 
rare and inconspicuous in infants who died in the newborn period, whereas in 
patients who had survived the newborn period involvement of the respiratory tract 
was constant and changes in other systems were commonly encountered. Variations 
in the intensity of the pancreatic changes suggested the possibility of a postnatal 
onset of the process in some cases. 

Inspissation of abnormally viscid meconium in the small intestine was the sole 
demonstrable cause of complete intestinal obstruction in 4 of the 5 patients who 
died in the newborn period with meconium ileus. It was shown, however, that 
inspissation of meconium as part of the disease process can lead to secondary 
obliteration and organic atresia of the intestine in utero. Evidence was presented 
to show that the atresia of the cystic duct frequently encountered in older infants 
is due to a similar process of secondary obliteration. 

A detailed study of the pulmonary lesions encountered in 28 patients with 
respiratory symptoms indicated that the original pathologic process in the lungs 
is analogous to that in the pancreas and consists in an accumulation of viscid secre- 
tion in the air passages. The resulting state of respiratory obstruction is an 
important component of the disease process which by itself can lead to death. 
This point was illustrated by a representative case history. The respiratory tract, 
being, in contrast to the pancreas, accessible to bacterial invaders, usually becomes 
the seat of secondary infection which is perpetuated in the presence of inadequate 
drainage from the plugged air passages and leads to progressive inflammatory 
changes. No evidence for a primary nutritional factor in the genesis of the pul- 
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monary changes was found. The conclusion was reached that nutritional deficiencies 
play a secondary though clinically important part in the evolution of the disease 


From tHe Summary. 


Lysozyme Curontc Uccerative Cours. Kart Mever, Atrrep 
Joun F. Pruppex, L. Leman and Anrta Sternsers, Proc. Soc. 
Exper. Biol. & Med. 65:221 (June) 1947. 


The bacteriolytic enzyme lysozyme is able to remove surface mucosa from 
the dog stomach (Meyer, K., and others: Proc. Soc. Exper. Biol. & Med. 6§:220, 
1947), and the content remains low in the colonic mucosa. The content of this 
enzyme is low in feces and remains so in the stools obtained after purging. Simi- 
larly in 3 patients with chronic ulcerative colitis with ileostomy and colectomy, 
as well as in 1 patient with idiopathic diarrhea the lysozyme value was low. In 
decided contrast, the concentration was high in 12 patients with nonspecific 
chronic ulcerative colitis. Even higher was the titer of lysozyme in specimens 
of mucus obtained from rectosigmoid regions of these patients. In twenty-four 
hour samples of stool the highest concentration in the control group was found 
to be 528 units, while the highest in the patients with colitis was 44,400 units for 
the same time interval. ‘The authors propose the hypothesis that the pathogenesis 
of chronic ulcerative colitis may be due to local overproduction of lysozyme fol- 
lowed by necrotizing action on the mucosa by bacteria. 


Hansen, Galveston, Texas. 


ATRESIA or THE LowER Part oF THE Mincut AND THE WHOLE or THE Hrnpovt. 
M. Mukuerjet, Indian J. Pediat. 16:12 (Jan.) 1949, 


Two cases of intestinal atresia are presented and the literature is reviewed. 
McGutean, Evanston, Ill. 


Uccerative H. P. J. Koenen, Maandschr. v. kindergeneesk. 16:439, 1949. 


The author stresses the psychosomatic treatment of ulcerative colitis. He 
describes 2 cases in two sisters with this disease. The elder came under treatment 
when she was 7 years old. Notwithstanding administration of all kinds of drugs 
no improvement was seen, but psychotherapy, quite accidentally applied, gave sur- 
prising results. In the treatment of the younger sister the experience with psycho- 
therapy obtained in the elder one was used. 


Van Crevetp, Amsterdam, Netherlands. 


Crrruosis or THE Liver 1n INFants. A, Dexker-Jonker, Maandschr v. kinder- 
geneesk. 16:465, 1949. 


Two babies of healthy parents died within one year at the age of 2 months and 
18 days, respectively. Both were normally-born at full term; after several days 
they had diarrhea and became somewhat yellow, with a slightly enlarged liver. 
The blood picture was normal, with the exception of leukopenia in the second 
baby. The urobilin reaction in the urine in the beginning was negative, but later on 
became positive. The glucose content of the urine was, respectively, 2 and 3.6 per 
cent. The fasting blood sugar content was 115 and 168 mg., respectively, per 
hundred cubic centimeters. Only the second child had a diabetic blood sugar curve. 
Tuberculin reactions and the Wassermann reaction were negative. No congenital 
malformations were noted. No Rh antagonism was detected between the parents; 
the mother had an anemia. At autopsy in both children a beginning cirrhosis of the 
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liver was observed, with fatty degeneration of the liver, beginning increase of 
connective tissue and proliferation of the bile ducts and bile thrombi. It is a well 
known fact that cirrhosis of the liver may occur familially and may give rise to 
disturbances in the metabolism, especially in carbohydrate metabolism. It is often 
accompanied with other congenital deviations. As etiologic factors, the following 
are stressed : infections, intoxications, infectious hepatitis and an intrauterine reaction 
to metabolic products of the mother. 

As animal experiments have shown that deficient food may give rise to changes, 
such as occur in cirrhosis of the liver, and that these changes are reversible, at the 
outset, one has to consider whether a beginning cirrhosis of the liver cannot be 
prevented by a suitable diet for the mother. The mother during pregnancy and 
the child after birth should have a diet rich in milk proteins, methionine, choline 


and vitamins of the B complex. Van Crevetp, Amsterdam, Netherlands. 


Ceriac Synprome. Y. M. Trap, Maandschr. v. kindergeneesk. 16:469, 1949. 


The celiac syndrome and the differential diagnostic difficulties are discussed. 
A case is described of a girl 11 months old, in whom the disease originated as a 
slight fibrosis of the pancreas. Excellent results followed folic acid therapy. 


Van Crevetp, Amsterdam, Netherlands. 


Treatment or INFANTILE DIARRHEA witH Pectin-Acar. R. Petit, Acta 
peediat. belg. 1:50, 1946-1947. 

This article is divided into two major parts, the apple diet and the pectin 
agar treatments of infantile diarrhea. After a short historical review, demonstrat- 
ing the early recognition of the effect of apples in the treatment of diarrhea (from 
the year 1630), the author proceeds to decribe the technic of the diet. 

Apples are scraped after peeling and coring and are given as sole foodstuff for 
48 hours, followed by a transitional diet of milk and vegetables. The clinical 
effect appears within a few hours in the form of a characteristic bowel movement 
of large volume and fruity odor, with great improvement of the general condition. 
All forms of diarrhea can be treated with this diet. 

To overcome technical difficulties, a powdered form of apple was prepared 
which is available independent of season, is of constant composition, does not 
deteriorate as fresh apple does and is more pleasant to take. Other authors 
suggested, aside from apples, bananas, pears, apricots, tomatoes, lemons and 
rutabaga. Many investigations have been made to determine the mode of action 
of apples: (a) the acidity with change of the intestinal flora, (b) the tannic acids, 
(c) the mechanical action of large bulk, stimulating regular peristalsis and absorp- 
tion of toxins, (d) vitamins and (¢) the pectin. This last substance, chemically 
related to cellulose, seems to have the most important curative effect through its 
colloidal action of adsorption and its mechanical, hemostatic and, probably, bac- 
tericidal action, The pectin assumes the most important role in the effect of 
the apple diet but would be destroyed and absorbed prematurely if it were not 
for the presence of the protective mass of cellulose. 

In the attempt to create a commercial preparation of pectin medication a 
vehicle was sought which would take the place of cellulose. Agar-agar was found 
to have such properties. It forms a gel with 500 parts of water, does not change 
chemically under the influence of intestinal secretions, but absorbs water and 
stimulates physiologic peristalsis and is colorless and odorless. As a vehicle for 
substances, it releases them slowly by osmosis and is, because of this quality, used 
for bacterial cultures, foodstuffs, purification of beer and alcohol and preparation 
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of paper. Winters and Tompkins adopted the formula of pectin (of lemon), 
6.3 per cent, agar-agar, 4.3 per cent and dextri-maltose,™ 89.4 per cent, in which 
the last item furnishes 480 calories per 250 Gm. of the powder. This preparation 
can be mixed with milk, vanilla, chocolate or fruit and served cold or warm, 
according to the age and taste of the child. Giasea, Chicago. 


Cuance or Curnicat Picrure or Pweumococcic Perironiris wits Mopern 
Tuerapy. K. Franx, Ann. padiat. 169:97 (Aug.) 1947. 


After observations on 42 patients with pneumococcic peritonitis, the following 
main problems of this illness are analyzed: (1) early diagnosis, (2) pathogenesis 
and (3) therapeutic successes. Vaginal smears proved to be an invaluable aid in 
early diagnosis; they were positive in 90 per cent of the patients. In 50 controls 
pneumococci were found only twice. Abdominal paracentesis and bacteriologic 
examination of the exudate were of decisive diagnostic value. 

Everything in the pathogenesis points to an ascending mode of infection. 
Among the 42 patients there was only 1 boy. Pus was present in the urine in 
most of the patients, while otitis, which would indicate that the infection entered 
by the upper respiratory tract, was absent. The introduction of sulfonamide 
therapy completely changed the disease picture and prognosis of the illness. While 
there had been 15 deaths among 23 patients before the beginning of chemotherapy, 
only 1 of 11 patients treated with adequate doses of sulfonamide compounds was 
lost. All 8 children treated with sulfonamide drugs and penicillin were cured. 
Complications have seldom occurred since chemotherapy was started. The 
improvement in the general state of health and the disappearance of morbid 
symptoms show themselves after two to three days; convalescence is considerably 
shortened. It appears that in this respect the combined penicillin-sulfonamide 
therapy is still more effective than exclusive treatment with sulfonamide drugs. 
When chemotherapy has been started, early surgical treatment becomes redundant. 
It is justified only in insidious cases in which the diagnosis has been established late. 


From tHe AutHor’s SUMMARY. 


Nervous Diseases 


Tue Errecr or Antinistaminic Draucs on Convutsive Serzures. Joun A. 
Cuurcuitt and Georce D. Gamnon, J. A. M. A. 141:18 (Sept. 3) 1949. 


Of 7 cases of petit mal epilepsy, tripelennamine hydrochloride (pyribenzamine®) 
hydrochloride was found to increase the attacks in 5. Of 13 cases in which 
diphenhydramine (benadryl®) hydrochloride was used there was a reduction in the 
number of attacks in 10 cases. Both drugs were capable of inducing seizures in 


patients with focal lesions of the cerebral cortex. Kimpaut, Evanston, Ill. 


Human Equine ENCEPHALOMYELITIS IN SASKATCHEWAN IN 1947. Ursan J. 
GarEav, Pediatrics 3:777 (June) 1949. 


The relation between human and equine encephalomyelitis, first reported in 
California in 1932, is presented in a report on the 1947 epidemic in Saskatchewan. 
Reference is also made to the epidemics of 1937 and 1941 in Saskatchewan. The 
former appeared simultaneously with an epidemic in Massachusetts. It was found 
to be identical clinically, although less virulent, but was proved serologically 
different. The value of the neutralization test in diagnosis has been confirmed. 
Eight cases of infants with human equine encephalomyelitis confirmed by the 
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results of neutralization tests are presented, 6 having recovered completely ; of the 2 
left with residuals, 1 is mentally deficient. 

Six months later 2 additional children were admitted with abnormal mentality 
of an obscure nature, and because of a suggestive clinical history and a positive 
reaction to the neutralization test they were considered to have had human equine 
encephalomyelitis in this epidemic. It appears advisable to check the blood of all 
children with abnormal mentality of an obscure nature against the virus of equine 


encephalomyelitis. From tHe Autnor’s SUMMARY. 


tn Neuro.ocy anp Psycuiatry. Hersert H. 
Jasrer, Pediatrics 3:783 (June) 1949. 


A review of the principal developments in electroencephalography as applied 
to child neurology and psychiatry during the past ten years is presented. A 
classification of the convulsive disorders with their characteristic electroencephalog- 
raphic findings is also presented. 

The electroencephalogram is still most useful in making a differential diagnosis 
between idiopathic or “genetic” epilepsy and convulsive disorders which are 
symptomatic of brain lesions or diseases. However, there are certain electro- 
encephalographic findings following postencephalitic conditions which may simulate 
the pattern of the idiopathic epilepsies, making diagnosis by the electroencephalo- 
gram alone uncertain in some cases. 

The form of electrical disturbance in the tracings in cases of convulsive dis- 
orders is not a reliable guide to the type or form of the seizure, which seems to 
depend principally on the area of brain from which it originates. There is a wide 
variety of attacks which are caused by focal epileptic discharges arising primarily 
in various areas of the cortex. These discharges may be localized by the electro- 
encephalogram when they are on the convexity of the hemispheres but may be 
missed when buried in fissures or on the ventral or mesial surface of the brain. 
They are frequently discovered only when electrodes are placed directly on the 
brain surface exposed at operation, 

Epileptiform discharge of subcortical origin causes projected disturbances to 
both hemispheres, making localization extremely difficult from outside the head. 
Even foci on the ventral surface of the frontal or temporal lobes may activate 
bilateral rhythmic systems and their true localization may be found only at 
operation. 

Electrocorticograms taken directly from the exposed brain at operation have 
proved of great value in making precise localization studies in epileptic patients 
so that surgical therapy may be more accurate. 

The electroencephalogram gives little reliable information with regard to 
intelligence and the finer structure of personality. However, in 60 to 75 per cent 
of children with severe behavior disorders abnormalities may be observed in the 
tracing. Some of these seem to have a hereditary basis and others seem due 
to an unsuspected encephalopathy. Still others appear to be possibly related to 
retarded maturation of the brain. 

The electroencephalogram may be of definite assistance in assessing the initial 
severity and in following the progress of recovery from cerebral trauma or from 
any form of encephalitis, Focal lesions of the brain due to tumor, abscess, trauma 
or local vascular disease may be accurately localized by the electroencephalogram 
in 80 to 90 per cent of the cases, if the proper technics are employed. Pathologic 
diagnosis, however, must be made from a careful history and other methods of 
clinical examination. Subdural hematomas are not accurately diagnosed or localized 
by the tracing in about one-half the cases. ras Auruen’s 
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InPLUENZAL Mentnertis; Recovery or A Case or Four Weexs Duration with 
tHe Use or a New Druc. B. M. Kacan, Pediatrics 4:319 (Sept.) 1949. 


A 13 month old infant had influenzal meningitis which persisted for four weeks, 
in spite of ordinarily adequate doses of streptomycin and sulfadiazine and the 
delayed administration of specific rabbit anti-influenza serum. When the patient 
seemed hopelessly ill, these medications were discontinued and a new antibiotic, 
polymyxin B® (aerosporin), was administered. After this, the infant recovered 
completely. 

The infecting organism (type b Hemophilus influenzae) was resistant in vitro 
to 80 units of streptomycin and partially inhibited by sulfadiazine but was sensitive 
to 0.43 unit of polymyxin B® per cubic centimeter. 

Polymyxin B® was given both intramuscularly and intrathecally. On the fourth 
day of this new therapy, the child seemed to be more toxic, but improvement there- 
after was rapid and there were no other symptoms or signs of toxicity which 
might be attributed to the polymyxin. Reexamination of this infant approximately 
three months later revealed that he was functioning intellectually on a low normal 
level for his age. There were no neurologic or other physical defects. 


From tHe Autnor's SUMMARY. 


PoLyNEURITIS IN CHILDREN WITH MALNUTRITION AND MULTIPLE DericrEeNcies. 
J. A. pe ta Torre and A. Tonen Zamupto, Bol. med. hosp. inf. §:162 
(March-April) 1948, 


This study was undertaken to prove or disprove, by means of electrodiagnostic 
studies, the existence of multiple neuritis in a group of 20 patients. Clinically, 
there was suggestive evidence of polyneuritis in 50 per cent of them (decreased 
patellar reflexes and weak muscular power). The patients were not selected; they 
were between the ages of 1 and 6 years; all were severely undernourished, 10 of 
them weighing less than 60 per cent of the calculated weight for their age and 
height. The other 10 had lost between 20 and 40 per cent of their normal weight. 
All had pellagra and 11 had riboflavin deficiency. All had hypoproteinemic edema 
that varied from slight (1 plus) to generalized with ascites (4 plus); many had 
hypochromic anemia (iron deficiency). All had a history of diarrhea preceding 
the other symptoms. On admission 13 had also some other illness, for the most 
part otitis or pharyngitis; bronchopneumonia developed in 5. 

Electrocardiographic studies were done simultaneously with the electrodiagnostic 
procedures ; the results will be published later in detail. 

The electrodiagnostic tests done were determination of the response to faradic 
and galvanic currents and measurement of the chronaxia. By these examinations 
in 19 of the 20 patients the existence of alterations characteristic of peripheral 
neuritis were found. Sixteen of them had partial reaction of degeneration. 

The abnormal findings were always predominant in the lower limbs and were 
4 bilateral and symmetric. The main abnormal responses were (1) hypoexcitability 
and hyposensitivity; (2) partial reaction of degeneration and (3) reaction of 
degeneration grade 3. 

In 8 patients repeated electrodiagnoses showed the return to normal limits of 
chronaxia and normal reactions to faradic and galvanic currents. The severity 
of the alterations detected on the electrodiagnoses was parallel to the severity of 
the patient’s condition and was useful in the prognosis. Despite the severity of 
the polyneuritis according to the electrodiagnoses, there were no paralyses. The 
authors are of the opinion that this picture corresponds to the polyneuritis of 
adults or chronic beriberi. In favor of thiamine deficiency as the cause are the 
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abnormal electrocardiograms registered in 12 patients and compatible with beri- 
beri heart and the enlargement of the heart demonstrated by the roentgenologic 
picture in 5 patients. 

The normal response in 1 patient probably occurred because the disease was 
mild and the electric reactions were investigated fifteen days after his admission 
when improvement had already been noted. The authors emphasized that the 
peripheral neuritis proved in 95 per cent of the patients had no clinical manifesta- 
tion directly attributable to it, other than decreased patellar reflexes in 50 per cent 
of the patients and perhaps muscular wasting and weakness (findings hard to 
interpret in view of the associated poor general condition and malnutrition). 
From tHe Avutsors’ AssTRact. 


Chronic Infectious Diseases 
or Inrerstitian Keratitis Due to ConcenrraL SypPui is. 
C. Wesxamp, Am. J. Ophth. 32:793 (June) 1949. 
Weskamp studied the pathology of interstitial keratitis by performing kera- 
tectomies at different stages of the disease. He records the various changes noted 
in the different layers of the cornea. W. S. Reese [Arcn. Orurtn.]. 


Rereatep TRANSCUTANEOUS AvuToLytic TusercuLiIn Tests IN CHILDREN. 
W. Wirey Jones, Crarence Netson and Rates E. Dworx, Am. Rev. 
Tuberc. 60:45 (July) 1949. 


The test material used in these tests was an autolytic tuberculin containing — 


about 10 per cent undenatured, biologically active, tuberculoprotein and prepared 
from bacilli free of extraneous materials and chemically as well as bacterio- 
logically unaltered. It could be suspended in a nonirritating nonwatery liquid 
containing a cellulose preparation so that the autolytic tuberculin would adhere 
satisfactorily upon application to the skin. Being hygroscopic, it would dissolve 
by absorbing moisture in close approximation to the skin, permitting immediate 
action of the tuberculin. It was found that a contact of several hours would 
suffice to produce a positive reaction but that the reagent should remain in contact 
with the skin for two or three days to obtain the best results. 

This study was undertaken to determine whether the test would cause the 
development of tuberculin hypersensitiveness if frequently repeated. For this 
purpose, tests were applied to 223 children at weekly intervals for one month and 
then every month for six months. There was no evidence from these studies that 
repeated tests with the material used produced in these children either a hyper- 
sensitiveness to tuberculin or acceleration or suppression of an already tuberculin 


hypersensitivity. Evcene Smita, Ogden, Utah. 
Mass X-Ray Examination Usinc Mintature Firms. Cuirron Hatt, Illinois 
M. J. 94:369 (March) 1949. 

The results of a mass mobile roentgen ray survey during the calendar year 
1946 in Illinois show 107,005 roentgenograms taken and 1,726 (16 per 1,000) 
suspicious cases of tuberculosis found. Of these, 79.15 per cent were minimal, 15 
per cent moderately advanced and 5.85 per cent far advanced. By usual methods 
80 per cent or more are advanced cases when diagnosed, while in survey work 
approximately 80 per cent may be expected to be in the minimal stage. 
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Tuberculosis is not a disease found commonly in children. The mass survey 
indicates that the prevalence of tuberculosis increases with age. For this reason 
Hall is of the opinion that surveys be confined to persons above 15 years of age. 
Children can be protected from tuberculosis by detecting tuberculosis among the 


parents who are the source cases. Barsour, Peoria, Ill. 


Putmonary Tusercucosis 1n Treatep wire Srrepromycin. Evcene 
T. McEwery; Henry C. Sweany and Georce C. Turner, Pediatrics 
4:323 (Sept.) 1949. 


Twenty-one cases of pulmonary tuberculosis in children are reported. Eighteen 
had progressive primary lesions, and 3 adult type pulmonary tuberculosis. 

The ages of the patients varied from 8 months to 13 years. All had positive 
tuberculin tests and gastric washings and bronchial secretions positive for 
tubercle bacilli. Observations had been made for two months to three years 
before streptomycin therapy was started. 

All the patients had the same clinical response : temperature returned to normal, 
toxic manifestations abated and appetite and well-being improved in one week. 
Physical findings showed little if any changes for two months and roentgenographic 
findings were even slower, taking three months before any clearing was noted. 

The dosage of streptomycin was the same for all children, 0.3 Gm. once daily. 
The duration of treatment for 18 cases was one hundred and twenty days; in 
the others, sixty days. 

No toxic symptoms developed when the smaller dose was used, and the 
clinical response was satisfactory. All but 4 of the patients had sputum con- 
version, 2 with the progressive primary type of disease and 2 with the adult 
type. One death occurred in the group with the adult type. All the favorable 
results occurred in patients with the more recent type of lesion. Patients with 
the adult type improved clinically, but the improvement was of only short duration. 
The drug failed to stop the progress of this type of lesion as shown in physical 
findings and in roentgenographic examination. 

Streptomycin is a valuable drug, but it is still in the experimental stage. A 
larger series of cases will have to be observed over a longer period before its 
value in childhood pulmonary tuberculosis is known. 


From tHe Autsors’ SumMARy. 


Menrnortis ano Acute Tusercutosis CHILDHOOD 
Treatep Srtrepromycin. R. Desrt, S. Turerrry and H. D. 
Brissaup, Presse méd. 56:121 (Feb. 21) 1948. 


In this research study sponsored by the French Ministry of Health, 124 babies 
and children were included over a three month period. Ninety-three children 
with tuberculous meningitis received intramuscularly 0.1 Gm. of streptomycin per 
kilogram of body weight, with a total daily dose rarely exceeding 3 Gm. Intra- 
thecal injections of 25,000 to 50,000 units were given twice a day for three to five 
days, then once a day for four to six days more. Forty-three patients were still 
alive, 20 of them seven months after the last injection. In 7 children deafness 
has resulted. 

Thirty-one children with miliary tuberculosis were treated. Sixteen are dead; 
14 of these had meningitis as well. Meningitis is apparently a most serious com- 
plication, since only 7 of 21 patients survived in spite of treatment. 


Darrinez, Melrose, Mass. 
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Primary Tusercutous Lesion or tHe Gum, AssociaTep witH NEGATIVE 
Tupercutin Reactions. M. Bernnetm and Conravreux, Semaine d. 
hép. de Paris 24:1206, 1948. 


This case is reported by the authors as a problem of difficult diagnosis in an 
infant with a syphilitic lesion. The Mantoux reaction was negative at the onset 
of the disease but the Arloing and Courmont serum reaction was positive. This 
reaction is of great value, since it was positive while the Mantoux reaction was 


still negative. Minkowskl!, Paris, France. 


Contrisution to tHe Srupy or Latent Tupsercutosis in THE LyYMpHatic 
Ring or Warvever. F. Lanorar, Pract. oto-rhino-laryng. 10:555, 1948. 


At the sanatorium for children at Leysin, Langraf operated on 448 children, 
with a total of 689 operations. These children were presumably normal and 
healthy. He had a routine histologic examination made of both the tonsils and the 
lymphoid tissue that had been removed from these children, and he found that 13.3 
per cent of the lymphoid tissue and 17.9 per cent of the tonsils showed the presence 
of tuberculosis. However, in spite of these findings, removal of tonsils and lymphoid 
tissue does not cause any danger to the child. Tuberculosis of the lymphoid tissue 
is frequently associated with tuberculosis of the palatine tonsils. These tonsils 
either may be decidedly hypertrophied or, when there is no hypertrophy, may 
be accompanied with other forms of tuberculosis, such as glandular or pleuro- 
pulmonary. Tuberculous involvement of Waldeyer’s ring is usually of hematog- 
enous origin. Primary tuberculosis of the pharynx is extremely rare. 


Persky, Philadelphia [Arcu. Ornrn.]. 


Muttipce Foct or Tusercucosis or Bone IN AN INFANT. P. Kemeny, Paediat. 
danub. 3:273 (May) 1948. 


Multiple osteoperiostitis was observed in an infant 844 months of age. The 
condition began at the age of 7 months, First, one intumescence appeared on the 
forehead; then several others occurred on the vertex of the skull, the face, the 
left index finger and both legs. On his admission to the hospital eleven foci could 
be found on roentgenologic examination. Clinical examinations revealed a positive 
tuberculin reaction and prominent specific changes in the lungs. The patient in 
the first weeks of his life lived in a flat with an uncle having active tuberculosis. 
All this pointed to the tuberculous origin of the bone changes. Other pathogenetic 
factors could be ruled out. 

Multiple foci of tuberculosis of bone are not infrequent in infancy, but extensive 
involvement of the skull at this age is rare, The site of some of the foci, especially 
of that on the mandible, is even rarer. The case confirms the opinion advanced 
by Simon that an etiologic diagnosis cannot be stated in infants merely on the 


basis of roentgenologic examinations. Avrace’s 


Nervous Diseases 


Tue Use or Neosticmrne METHYLSULFATE IN INFECTIOUS NEURONITIS: REPORT 
or a Case with InvoLvemMent oF Respiratory Muscres. J. 
Biatrner, JAMES Gooprrtenp and Bartey D. Wess, J. A. M. A. 134:1235 
(Aug. 9) 1947. 

Evidence is presented which indicates that neostigmine methylsulfate adminis- 
tered subcutaneously (in a dosage of | cc. of 1:2,000 dilution every two hours) to 
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a 10 year old boy with infectious neuronitis (nine days post measles) was effective 
in increasing the vital capacity and in tiding the patient over a period of respiratory 
difficulty. In this patient relief of pain subsequent to injection of the drug was 
noteworthy. Increase in muscular power and improvement in phonation and deglu- 
tition during the early stages of the disease were definite and reproducible. Later 
in the course of the disease these effects were less striking in character and more 
transitory. The suggestion is offered that the increased muscular and respiratory 
efficiency observed in this patient subsequent to the administration of neostigmine 
methylsulfate may have been brought about by relief of spasm of antagonistic 


muscles. From THe AutHors’ SuMMARY. 


Warte Breap anp Epitersy Anrmats. Maurice L. Sriver, Rosert E. 
Jounson, Rosert M. Karx, J. Raymonp Kier, Ermer P. Monwanan and 
Soromon S. Zevin, J. A. M. A. 135:757 (Nov. 22) 1947. 


White bread, produced from wheat flour bleached by the most widely used com- 
mercial agent (nitrogen trichloride), produces epilepsy (“canine hysteria,” “run- 
ning fits” or “fright disease”) and other neurologic disorders in animals. 

In dogs eating a nutritionally adequate diet containing 75 per cent of “agenized” 
white wheat flour (with liver powder, casein and fortification with accessory food 
substances), clinical epilepsy develops, including typical electroencephalographic pat- 
terns, indistinguishable from human idiopathic epilepsy. Monkeys show asynergy, 
weakness and tremors sometimes accompanied with cerebral dysrhythmia. Cats 
exhibit a serious ataxia. Rats exhibit an abnormality of porphyrin metabolism. 

“Agene” treatment of the wheat fractions gluten, glutenin and gliadin and the 
nonwheat proteins lactalbumin and casein renders them convulsant when fed to dogs. 
Mixtures of synthetic amino acids, and the individual amino acids cysteine and 
cystine, after treatment with agene, produced seizures when injected intravenously 


into dogs on such a diet. From tHe AutHors’ SuMMARY. 


Diseases of the Genitourinary Tract 


Proptems Surcicat Treatment. Josern H. Krerer, 
Illinois M. J. 91:297 (June) 1947. 


In a small group of cases of cryptorchism neither endocrine nor surgical treat- 
ment is effective in bringing the testis to its normal position in the scrotum. The 
methods of disposal of such a testis are discussed by Kiefer. 

A position high in the scrotum is next best to a position well down in the 
scrotum. It is not desirable to leave a testis either in the groin or in the abdomen. 
This should be done only when it is felt that the opposite testis will not be 
functionally adequate for the patient’s ordinary endocrine needs. The groin is a 
better site than the abdomen, since the testis is then accessible for examination. 
Frequent examination is needed because of the definite risk of malignant degenera- 
tion in the undescended testis. Bansour, Peoria, Ill. 
Dericiency Associatep with Suocx. Virer. H. Moon, J. A. M. A. 

134:425 (May 31) 1947. 

Oliguria or anuria occurs regularly during the development of secondary shock. 
Deficiency of renal function becomes a prominent feature if a state of sublethal 
shock persists for a time. 

This deficiency is manifested clinically by oligaria, albuminuria, hematuria, casts 
and the progressive retention of nitrogenous wastes often terminating in uremia. 
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degeneration ranging to necrosis of the tubular epithelium, desquamation of the 
lining, débris and hyaline, granular and sometimes pigmented casts in the lumens. 

These changes may result from toxic or from anoxic effect on the renal 
epithelium. This form of renal. disorder is of common occurrence because of the 
various conditions which may cause shock. If the causative condition is abated, 
recovery may follow. In such cases the cells regenerate and no permanent structural 
changes result. 

This renal disorder formerly was known to pathologists and clinicians as acute 
parenchymatous, desquamative or acute tubular nephritis. It is not discussed 
adequately in recent medical treatises. From tHe AutHor’s SUMMARY. 


Mauicnant Testicutar Neortasms Inrancy. Mettzer and 
Bernarp Broom, New England J. Med. 287:513 (Oct. 2) 1947. 

In a review of malignant disease of the testis, Dew (1926) mentioned only 2 
cases of infants. It is worthy of note that only four histologic reports of malignant 
testicular tumors in infants could be found. 

A case of malignant testicular tumor in an infant is reported. This appears to 
be one of the few authenticated reports of the neoplasm occurring in the early 
months of infancy. Another interesting feature of this case is the six year survival 
period, with apparent cure. For a tumor characterized by such a high grade of 
malignancy and such rapid growth in the first years of life, this long survival 
period is remarkable. It represents the only reported five year survival of an infant 
with a malignant testicular neoplasm. Gencensacn, Denver. 


Femace Eptspaptas. R. A. Moac, Proc. Roy. Soc. Med. 41:861 (Dec.) 1948. 


A case of epispadias is reported in a girl 6 years of age. 
Wutiamson, New Orleans. 


Penici.tin In TREATMENT oF GONORRHEAL VULVOVAGINITIS oF CHILDREN. 

A. Visant, Pediatria 87:1 (Jan.) 1949. 

Seven chronic and 4 acute cases of gonorrheal vaginitis in 4 to 10 year old 
girls were treated over a ten day period with injections of penicillin (about 
300,000 units in all) and with penicillin suppositories. In 7 children the vaginitis 
cleared up; in 2 others there was recovery, but a relapse, or reinfection, occurred 
one year later, In 2 of the girls, both with the chronic disease, the condition 
responded only by temporary lessening of the inflammation and discharge. 

Hiccrns, Boston. 


Witms’s Tumor (EmpryvonaL CARCINOSARCOMA) OF THE Kipney. A. Faser, 
Pediat. listy 3:197, 1948. 
Two cases are described. The clinical picture in and the therapy of this 
disease are discussed. From tHe Autuor’s SUMMARY. 


Tue Nitrate Test or tHe Urine (Buscaino) 1n CONNECTION wiTH 
Creatinurta. A. Pediat. listy 4:66, 1949. 
The silver nitrate test can be evaluated: (1) as an orientational test, showing 
a parallelism of glycosuria with creatinuria, (2) as a test that, when it yields a 
negative reducing reaction and a positive reaction for creatinuria, shows the organ- 
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ism is not able to bind creatine or its anhydride (juvenile creatinuria; creatine in 
diseases of muscles) and (3) as a test showing an increase in metabolic processes 
and an increased destruction of tissues. AuTHor’s SUMMARY. 


Hernta anv Incurnat Ectorta or tae Ovary in Inrancy. J. E. Rrvarora, 
Arch. argent. de pediat. 29:78 (March) 1948. 


Hernia and inguinal ectopia of the ovary noted during the first months of life 
constitutes a special nosologic entity, since it obeys definite embryologic patterns. 
The diagnosis is easy to make when the inguinal region is examined. Treat- 
ment should be surgical to avoid the complications of this condition. Such a 
complication is torsion, not strangulation, of the ovary. 

From tHe SUMMARY. 


Diseases of the Ductless Glands; Endocrinology 


Osjyectives IN THE MANAGEMENT oF CuILpREN wita Drasetes MeLuirus. 
Rosert L. Jackson, Wisconsin M. J. 47:587 (June) 1948. 


Adequate control of diabetes in children is interpreted to be freedom from 
sugar in all specimens of urine over the 24 hour period, except for infrequent 
traces, with the occurrence of only occasional mild insulin shocks. This control is 
attained with the use of a nutritionally complete diet, similar to the normal child’s 
diet and quantitative primarily from the standpoint of calories, divided into three 
equicaloric meals. Insulin U.S. P. is administered one-half hour before each meal 
and once during the night, usually at 1 am. The distribution of the dosage is 
approximately 35, 22, 28 and 15 per cent. The flexibility and level of control 
attained by this method give the child and the family a sense of security and 
well-being which makes up for the increased number of injections. Recently, 
globin insulin with zinc has been substituted for the evening and night doses 
(43 per cent of total) and half the milk from the evening meal given three hours 
later. The globin insulin is given one hour before the evening meal. 

A high level of control, in the author's opinion, prevents retardation in growth 
and development and may delay or prevent the onset of degenerative vascular 


changes. Barmy, Wauwatosa, Wis. 


Cretinism with Gorrre Infancy. Victorta SMALLPEIcE, Lancet 1:565 
(April 2) 1949. 

Goiter is rarely associated with sporadic cretinism. Smallpeice reports 2 such 
cases. One was of a girl, first seen at 8 months of age, and the other of a boy, first 
seen at 23 months of age. Both patients were given thyroid with rapid regression 
of the goiter and disappearance of the physical signs of cretinism. Mental develop- 
ment was not influenced in the first child but was improved in the second. 


MAcvoNnALD, Pittsburgh. 


A New Nevuroenpocrtne Ostzoratny. G. Satviort, Clin. pediat. 
30:1 (Jan.) 1948. 

This syndrome is characterized by osteomalacia with frequent fractures and a 
failure to form callus, by an endocrine disturbance with gynecomastia and hyper- 
genitalism and an extrapyramidal nervous lesion with waxen hypertonia, athetosis 
and mental deficiency. The patients show a low blood phosphorus level, <chich is, 
in the author’s opinion, a likely basis for the syndrome. The cases of 2 brothers 
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with the disease are reported; the father and another brother also had a low blood 
phosphorus content—not so low as the patients’—but remained healthy. 


Hicerns, Boston. 


Bowe Orcanotuerary. D. Gorrr and P. Nicoxat, Clin. pediat. 30:161 (March) 
1948. 


Observations were made on the results of the administration of “ossopan,” a 
new product containing the organic as well as the inorganic constituents of bone. 
The subjects were children with residual paralyses following poliomyelitis. That 
the product was well absorbed and utilized was shown by charts giving the calcium 
and phosphorus contents of the blood, urine and feces. Hiccns, Boston. 


HEMORRHAGE IN THE ParatHyroip GLAND IN AN INFANT WITH THE SYNDROME 
or Tetany. Ansetmo CaLamari, Riv. clin. pediat. 46:19 (Jan.) 1948, 


A rare case of apoplexy is described in a 4 month old girl, with a lymphatic 
hyperthymic constitution, who died with a spasmophilic symptomatology. Careful 
anatomicohistologic study and a critical discussion, with an attempt at pathogenetic 
interpretation, are included. From tHe Avutuor’s ABSTRACT. 


Patno.ocic CHANGES IN THE ADRENAL GLANDS IN CHILDHOOD. G. FANcoNt, 
Bull. schweiz. Akad. d. med. Wissensch. 5:15 (March) 1949. 


The extract of the adrenal cortex contains a specific hormone known as cortin. 
According to more recent researches, however, the adrenal cortex contains a 
number of active substances, of which desoxycorticosterone is the most important. 
Some of these influence the electrolytes of the blood and the water metabolism, 
others the carbohydrate and protein metabolism and still others the sexual organs. 
The chief effect produced by the sex hormones of the adrenal cortex is accen- 
tuation of the secondary male sex characters, i. ¢., masculinization. 

The following forms of cortical disease can at present be distinguished : 

In newborn infants pseudopyloric stenosis occurs without genital changes. The 
clinical picture is reminiscent of true pyloric stenosis. The infants vomit and 
hypoelectrolytemia is noted. This, however, is the cause of vomiting and not a 
consequence of it, as in pyloric stenosis. By means of injections of desoxycorti- 
costerone acetate (percorten®) and a diet rich in salt, it is possible to preserve 
the lives of these infants, but the long term prognosis is poor. Autopsy reveals 
adrenal hyperplasia. 

The first description of a case of congenital “celiaca” (chronic celiac insuffi- 
ciency) in a newborn infant is given. The hormone regulating the electrolyte 
was functioning normally, whereas it may be supposed that the one regulating 
the carbohydrates and proteins was produced only in insufficient quantity. Autopsy 
revealed atrophy of one adrenal gland and multiple adenomatosis of the other. 

In the newborn fvmale pseudohermaphrodism is relatively frequent, usually 
occurring without disiurbance of electrolyte regulation. The penislike clitoris and 
the absence of an external opening of the vagina lead to diagnosis of the child 
as a boy. Much less frequent is masculine pseudohermaphrodism with feminization. 

In prepuberal children fairly frequently feminine pseudohermaphrodism (viril- 
ism) with pseudopubertas precox can be distinguished, as well as the less frequent 
pseudopubertas precox in boys, both characterized by strong masculinization, an 
accelerated, but rapidly arrested growth and premature aging. The gonads and 
breasts remain small. 
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In recent years, the author had the opportunity to operate on 5 girls with 
pseudopubertas precox after the presence of adrenal hyperplasia had been demon 
strated by insufflation of air into the region of the kidneys. In 2 patients the 
greater part of a severely hyperplastic adrenal gland was removed, and in 3 
whole adrenal gland was extirpated. The operation was well tolerated. The 
signs of masculinization receded, at least temporarily; the breasts began to develop 
and the girls needed to shave only once a week instead of every day as previously. 

Cushing’s syndrome can be produced either by a basophilic adenoma of the 
hypophysis or by hypercorticalism. Extreme hirsutism probably indicates hyper- 
corticalism. The disturbance in the electrolyte regulation is the reverse of that 
found in pseudopyloric stenosis, being in the form of hyperelectrolytemia. The 
high degree of osteoporosis causes compression of the vertebrae, shortness of the 
neck and pains in the back and limbs. Masculinization is not so pronounced as 
in pseudopubertas precox. 

In a patient with Cushing’s syndrome, who was admittedly without hirsutism 
and whose condition was probably of pituitary origin, it was not possible to find 
the adrenal glands in the enormously enlarged cushion of fat. The author decided 
to irradiate the pituitary, a procedure which led to complete return of health. 


From tHe Avutnor’s SuMMARY. 


An Epmwemic or Acute Gorrer 1n Tuscany 1942. Letio Nassi and 
AnseLtmo CaLamart, Riv. clin. pediat. 46:65 (Feb.) 1948. 


During an epidemic of acute goiter which occurred at the end of the summer of 
1942 in the region of Montespertoli in the province of Florence, Italy, the authors 
made clinical and epidemiologic researches on the children, who represented the 
greater part of those affected by this disease. In a group of children with acute 
goiter hospitalized in the pediatric clinic of Florence for study, the authors 
recorded the basic metabolic rate, the blood levels of calcium, phosphorous, potas- 
sium and cholesterol and the differential counts, arriving at the conclusion that 
the children observed did not show visible signs of hyperthyroidism or of hypo- 
thyroidism. 

The disorder was completely benign, and all the children returned to normal in 
a short time without complications or consequences of note. 

Concerning the clinical characteristics and the spread of this epidemic of 
goitrogenic diseases, the authors are of the opinion that probably an infectious 
factor acting on a population predisposed because of a state of nutritional deficiency 
and the presence of latent goiter was responsible for the epidemic. 

From tHe AutHors’ SUMMARY. 


Drasetes AND Tupercutosis. L. Csoxe, Paediat. Danub. 2:69 (Feb.) 1949, 


The nosologic connection of diabetes with tuberculosis is not a specific one. 
Diabetes, for the most part, precedes tuberculosis. Hereditary and dispositional 
factors may each play a part. During the twenty years between 1928 and 1947, 
66 cases of diabetes were observed in children. Heredodegenerational factors 
could be found in a third of the cases and in | instance even hereditary predisposition 
was present. Tuberculosis was mentioned in the family histories of 16 children. 
The 66 patients could be arranged into, three groups: 

In 2! children both diseases began before admission. The previous treatment 
of the diabetes was usually unsatisfactory. Pulmonary tuberculosis always took 
an exudative character; acute exacerbations were frequent. In 26 children the 
tuberculosis manifested itself during treatment for diabetes. Exudative pleuritis 
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occurred strikingly often, in 12 cases. In 19 children the onset of tuberculosis 
occurred after the patients had been discharged. In patients under 10 years old, 
the total course of diabetes rarely amounted to more than five years and in those 
aged 10 to 14 years it lasted six to eight years. Tuberculosis as an intercurrent 
infection is almost a rule in diabetic children. 


From tHe Avutsor’s SuMMARY. 


Insucar Hyperpcasia Fetruses or Diasetic Motrners. Gdsta T. Hutt- 
quist, Inca LinpereN and Jércen B. Datcaarp, Nord. med. (Hygiea) 
31:1841 (Aug. 16) 1946. 


This is a report of 4 cases of pregnancy in diabetic women. Immediately after 
the delivery or the intrauterine death of the fetus, the maternal blood sugar level 
rose in all cases. The fetuses who died during or immediately before delivery 
were heavy and fat. Three of them were examined postmortem. Histologically, 
there were a hyperplasia of the islands of Langerhans and an alteration in the 
proportion of alpha and beta cells in favor of the beta cells. Systematic investiga- 
tion of the cells was made by the silver impregnation method, according to Gros- 
Schultze. There was fatty infiltration of and an increased percentage of glycogen 
in the livers and sometimes fatty infiltration of the kidneys also. The adrenal 
glands were hyperplastic and hyperemic. Watucren, Stockholm, Sweden. 


Diseases of the Muscles, Bones, Joints and Lymph Nodes 


Concentra, CaLciryinc CHonpropystropny. G. De Tont and F. Part, 
Policlinico inf. 16:3 (Jan.) 1948. 
A case of congenital calcifying chondrodystrophy (the first observed in Italy) 
is described, in which the classic symptoms of the disease were associated with 


calcification of the intervertebral disks. Avrnces’ Summasr, 


Fetal Muscurar Dystropuy with ArtHRocryposis. Mary CRISALLI, 
Policlinico inf. 16:66 (Feb.) 1948. 
The author describes 2 cases of fetal muscular dystrophy with arthrogryposis. 
She refers to the autopsy observations and the histologic report on the affected 
muscles in one of the cases. She discusses briefly the origin and the pathogenesis 


of this anomaly and compares the characteristic muscular lesions of the cases of 
arthrogryposis in the literature with those in the cases of fetal muscular dystrophy 
described by Fiore, demonstrating the similarity of the muscular lesions, on the 
basis of which, in her opinion, the two forms must be identical. 

The author proposes the name fetal muscular dystrophy with arthrogryposis 
for attacks in which articular movements are impossible. 


From tHe Autuor’s SUMMARY. 


Hicu Os Catcis. Pepro Grove, Arch. d. Hosp. nifio Roberto del Rio 16:71 
(June) 1948. 


The author discusses a syndrome of pain caused by the pressure of the shoes 
on an os calcis which is abnormally high in its posterior aspects. Since there 
is a bursa between the posterior aspects of this bone and the tendon of achilles, this 
bursa becomes inflamed and causes pain, which is relieved by rest and going 
barefoot. This type of bursitis is not relieved by the usual type of treatment, but 
if the cause is established and the high posterior aspects of the bone are removed 
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the symptoms are cured. The author reports 3 cases with cure. There are 4 
figures showing the pathologic shapes of the os calcis. 
Mitier, Newark, Ohio. 


Temporary INCLINATION oF THE Petvis Durinc Apotescerce. J. 
Varet, Ztschr. f. Kinderh. 68:41, 1947. 


In the course of observation on nearly 7000 children between the ages of 10 
and 16 years, the author noted an inclination of the pelvis to one side in 3 per cent. 
Examination by roentgenogram showed no pathologic changes of the bones, and 
clinically there were no complaints. The diagnosis was made by external obser- 
vation that the iliac crests and trochanters were not in a horizontal plane. Frequently 
there was also a slight S-shaped deformity of the spine. The length of the legs 
(trochanter to external malleolus) varied in these children between 2 and 4 cm., 
with the right leg usually longer. As a cause for this condition, the author con- 
sidered a disharmony in the growth of the legs similar to the irregular spurts 
in the growth of the hands and feet, legs and rump, which does not proceed at an 
even rate during this period of prepuberal growth in length. This difference in 
the length of the legs is usually lost within a few years and does not require 
therapy unless the irregularity is extreme and the curvature of the spinal column 
pronounced. In such children an elevated sole on the shoe for the shorter leg is 


recommended. Gtaser, Chicago. 


Bone Metastases or Honcxin’s Disease. I. Karistor, Paediat. Danub. 6:106 

(Aug.) 1949. 

The process of lymphogranulomatosis may spread to the bones either directly 
or through the bloodstream. Of the bones, vertebrae are the most frequently 
involved. In constrast to tuberculous processes, the cortical layer remains intact, 
but in consequence of the destruction of the spongiosa the vertebrae become 
compressed. 

In the spring of 1945, a boy of 11 years was admitted with characteristically 
enlarged lymph nodes, Reactions to repeated tuberculin tests remained negative, 
and no sign of granulomatosis could be found in an excised lymph node. The 
changes disappeared on roentgen ray treatment. The patient was again seen 
in the spring of 1947, when he complained of pain in the back. At that time, 
giant cells of the Sternberg type were already revealed by microscopic examination 
of a lymph node, and the twelfth vertebra showed beginning destruction and 
compression. With time total flattening of the vertebra could be observed, but 
neither did neurologic changes result nor was the motility of the vertebral column 
influenced. The process could be held in balance for two years by roentgen ray 
treatment, but finally death from cachexia ensued, after involvement of the 
thoracic and abdominal lymph nodes. From tHe AutHor’s SUMMARY. 


Cutaneous Diseases; Allergy 


Quantitative ImMuUNoLocic Stupres with ALLerceNs: II. Derertoeratiow 
or Racweep Potten Extracts as Measurep sy Preciprration, NEUTRALI- 
ZATION, AND PRoreIn NitRoGEN ANaALysis; Tue Prevention or Deteriora- 
tion BY GryceriIn. Staniey F. Hampton, Samvuet C. Bukantz and Mary 
C. Jounson, J. Allergy 20:19 (Jan.) 1949. 


Plain unglycerinated low ragweed extracts, on heating to 56 C. (132.8 F.) for 
thirty minutes and on storage at room temperature, 6 C. (42.8 F), minus 25 C. 
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(—13 F.) and minus 70 C (—9%4 F.) for periods up to one year, showed loss of 
activity as measured by their ability to precipitate antiragweed rabbit serum and 
to neutralize skin-sensitizing antibodies of human ragweed sensitive serum. 

Low ragweed extracts containing 50 per cent glycerin showed no loss or less loss 
of activity than their corresponding plain extracts after heating or storage at the 
four different temperatures. From tHe Autnors’ Summary. 
Histamine Antaconists: A Comparative Stupy or THemr Errect on His- 

TAMINE AND ALLerGic Skin Wueats. Emanvuet Scuwartz and Junius 
Worr, J. Allergy 20:32 (Jan.) 1949. 


Comparative studies were made of the antiallergic and antihistaminic properties 
of tripelennamine (pyribenzamine®) hydrochloride, thonzylamine (neohetramine®) 
hydrochloride, pyranisamine (neo-antergan®), antistine® (2-[N-phenyl-N-ben- 
zylaminomethy! ]-imidazoline), phenindamine (thephorin®), diphenhydramine (bena- 
dryl®) hydrochloride and thenylpyramine (histadyl®) hydrochloride. 

Scratch tests were performed on the forearms of allergic and nonallergic 
patients. The drugs could be arranged in three groups as far as their antihista- 
minic properties were concerned. Neo-antergan,® histadyl,® pyribenzamine® 
and antistine® were more effective in a significant proportion of patients than 
benadryl,® which is itself more effective than neohetramine® and thephorin.® 
Neo-antergan,® histadyl,® pyribenzamine® and antistine® were more effective 
than thephorin,® neohetramine® and benadryl® in altering the allergic wheal in 
human beings. 

It is felt that the differences among the reactions were not significant enough 
to permit adequate rating of the drugs in this group, if indeed any one is better 
than the others. It is probable that only when the stimulus is much stronger 


than that occurring naturally can any significant difference be exhibited. 
Hover, Cincinnati. 


Skin Sensrriviry to Streptomycin. S. Sion, J. Allergy 20:56 
(Jan.) 1949. 


Several cases are reported in which a rash occurred following daily contact 
with streptomycin over a long period. Sensitivity to streptomycin was determined 
by patch test with a 1 per cent solution of the antibiotic. 

The author is of the opinion that sensitivity to streptomycin can be prevented 
by the use of rubber gloves when syringes containing or having contained strepto- 
mycin are handled frequently. He outlines a method of cleansing gloves and 
syringes which have been in contact with streptomycin. He suggests that per- 
sonnel who handle streptomyciri frequently be patch tested with 1 per cent 
streptomycin solution at least every two months. 

The application of a cream containing tripelennamine 2 per cert (“pyribenza- 
mine”) hydrochloride daily to the lesions and the administration of 50 mg. of 
tripelennamine hydrochloride orally four times a day give immediate relief. The 
use of dermolate® (a skin detergent) instead of soap diminishes irritation. 


Hoyer, Cincinnati. 
Errecrs or BENADRYL ON SYSTEMIC MANIFESTATIONS oF HYPERSENSITIVITY. 


J. E. Roruscuixo, J. Allergy 20:62 (Jan.) 1949. 


A patient with sensitivity to cold is reported on in whom were demonstrated 
an edema of the hands, a decrease in systolic pressure and an increase in acid 


2 
| 
ang 
| 
: 
te, 
yas 


ABSTRACTS FROM CURRENT LITERATURE 349 


gastric secretion when the hands were immersed in water at 20 C. (68 F.) for five 
minutes. When diphenhydramine (benadryl*) hydrochloride was given before the 
test, there were less swelling of the hands, an increase in systolic pressure and 
no increase in acid gastric secretion. 

The patient was desensitized to cold by a regimen of two baths daily for four 
weeks. The temperature of the water at the start of the period was 97 F. It was 
gradually reduced to 75 F. In addition, 50 mg. of diphenhydramine hydrochloride 
and 5 mg. of amphetamine (benzedrine®) were given four times a day. The 
amphetamine was given to counteract the narcotic effect of the diphenhydramine 


hydrochloride. Hoven, Cincinnati. 


An Evatvuation or Taerary In Inrantire Eczema. Lewis 
J. A. M. A. 2140:139 (May 14) 1949. 


The report consists of a summary of the author's views from his long and full 
experience in the treatment of infantile eczema. Cutaneous tests are of value 
only as an aid in diagnosis. The way the infant reacts to his food is more 
important. Antihistaminic drugs are not helpful; neither are the unsaturated fatty 
acid diets. The simple wrapping of the skin with an ace® bandage to prevent the 
infant from scratching is very helpful. Much eczema is contact dermatitis; there- 
fore more than diet should be considered. Although the discussion is full and 
practical, no mention is made of breast feeding and eczema. 


Evanston, 


Tae Treatment or Ammonia Dermatitis with DtaPaRENE: REPORT ON 
Five Hunprep Cases. Revert A. Benson, Lawrence B. Stosopy, Lors 
Liturck, AntHony Marria and Norserrt Sutiivan, J. Pediat. 34:49 
(Jan.) 1949, 

Para-di-isobutyl-eresoxy-ethoxy-ethyl di-methyl benzyl ammonium chloride 
monohydrate (diaparene*) is a safe, efficient bacterostatic agent. Most cases 
of ammonia dermatitis in infants cleared promptly when the diapers were impreg- 
nated with a 1: 25,000 solution of this drug. Stronger solutions were necessary 
in some cases. No toxic or allergic effects were observed. 


Macponatp, Pittsburgh. 


Exectron Microscope Stupies oF THE VESICLE AND SPINAL FLUIDS FROM A 
Case or Herpes Zoster. Atrrep S. Evans and Josern L. Metnicx, Proc. 
Soc. Exper. Biol. & Med. 71:283 (June) 1949. 


Evans and Melnick have been able not only to confirm the findings of others 
regarding elementary bodies in the vesicular fluids of varicella and herpes zoster 
but also to demonstrate particles of similar size in the cerebrospinal fluid of a 
patient with herpes zoster. Electron microscope preparations of vesicle fluid 
and spinal fluid were made from a 28 year old patient who had headache for 
ten days, fever, three days, and a group of early vesicles on an erythematous base 
in the left thoracic region. The spinal fluid revealed a pleocytosis (monocytes) and 
increased protein. Particles of similar size, averaging 227 millimicrons in diameter, 
were found in specimens from both sources. These particles were compared 
with those from herpes simplex (213 millimicrons) and chicken pox (245 milli- 


microns). Hansen, Galveston, Texas. 
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Exyrurepema PotynevropatHy anp Mercury Porsoninc. S. van CRevELD 
and M. M. Pausen, Nederl. tijdschr. v. geneesk. 93:249 (Jan. 22) 1949. 


At the age of 19 months a boy showed symptoms of erythredema polyneuropathy, 
though the morbid picture was not complete. Two and three months before he had 
been given powders containing santonin and mild mercurous chloride (calomel). 
Examination of the urine demonstrated the important quantity of 280 micrograms of 
mercury per liter, with a later increase to 360 micrograms. In treatment of the 
patient with BAL (2,3-dimercaptopropanol), the dosage mentioned by Elmore was 
given. The first day after the administration of BAL the mercury content of the 
urine rose to 400 micrograms per liter; in the course of thirteen days it gradually 
diminished to 15 micrograms per liter. The determination of the mercury was 
performed according to Kozelka’s method. 

As in other patients the clinical improvement from the onset of the treatment 
was striking: The exanthem of the trunk quickly disappeared; the hands and feet 
became a normal color and were no longer cold and clammy; the general condition 
improved. The pulse rate after some days became normal. At the end of the 
BAL treatment the skin had become quite clear. 

It is generally accepted that the application of BAL in cases of intoxication with 
“heavy” metals causes during the first days an increased excretion of the metal 
with the urine, but only a few experiences with mercury poisoning have been pub- 
lished. However, this report indicates a tendency in the same direction. 


From true Autuors’ SUMMARY. 


Miscellaneous 


MECHANISM OF EMERGENCE oF RESISTANCE TO STREPTOMYCIN IN Five Species OF 
Gram Necative Hattie ALeExanper and Grace Lewy, Pediatrics 
4:214 (Aug.) 1949, 


The following evidence has been presented as proof of the mutational origin of 
streptomycin-resistant variants of five different species—Escherichia coli, sal- 
monellae, shigellae, Salmonella typhosa and Pseudomonas aeruginosa: (1) demon- 
stration of their independence of the action of streptomycin by showing their 
continuous irregular occurrence with different prevalence in independent cultures 
of same population size and strain; (2) transmission of resistance unchanged in 
degree through many subcultures in the absence of streptomycin, and (3) a low rate 
of occurrence of the resistant variants, not varying significantly among different 
strains of the same species. A fraction of the resistant mutants of each of these 
five organisms grows poorly or not at all in the absence of high concentrations 
of streptomycin. 

The presence of resistant mutants offers one explanation for the limitation of 
the therapeutic efficacy of streptomycin in severe infections caused by these 
organisms. When the bacterial population is sufficiently large, the chances for the 
initial presence of highly resistant mutants are good. The sensitive members are 
killed off, leaving a small number of resistant mutants. There is clinical and 
bacteriologic improvement for a while; but, since these mutants can thrive in the 
presence of 1,000 micrograms of streptomycin per cubic centimeter and since they 
breed true, the strain emerges resistant and the infection recrudesces ; the organisms 
are now insensitive to high concentrations of streptomycin. 

It is obvious that an increase in therapeutic dose cannot control these highly 
resistant mutants. There is every reason to believe that these resistant cells can 
be eliminated in each of these species of gram-negative bacilli by an effective agent 
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which operates through a different mechanism. For example, Hemophilus influenzae 
cells which resist the action of 1,000 micrograms of streptomycin per cubic centi- 
meter exhibit the usual degree of sensitivity to sulfadiazine in vitro. Moreover, 
the therapeutic efficacy of streptomycin is greatly enhanced by the addition of 
sulfonamides. The results of preliminary experiments indicate that the strepto- 
mycin-resistant mutants of E. coli and shigellae also show normal sensitivity to 


sulfonamides. From tae Avutnors’ SuMMARY. 


Quantitative Inrerences Concerninc tHe Genetic Errects or RapIaATION ON 
Human Betncs. D. Evans, Science 108:299 (March 25) 1949. 


Though it is an accepted fact that, for radiation dosage rates of 0.6 r per hour 
and greater, the number of. mutations induced in Drosophila melanogaster increases 
proportional to the total administered radiation, Prof. Evans points out that recent 
work indicates that this relationship may not hold at lower dosages. 

“For a variety of organisms, the probability of a spontaneous gene mutation is 
of the order of 10° to 10°* per gene per generation, and is substantially independent 
of the life span. Experiments on several types of organisms have shown that 
irradiation can produce gene mutations. These induced mutations are not novel 
types, but appear to be entirely similar to those which occur spontaneously. When 
the irradiation is carried out at a rate of 0.6 roentgens per hour, or higher, the 
average probability of inducing a gene mutation is about 3 x 10° per gene per 
roentgen. The spontaneous mutation rate is therefore very much higher than 
could be expected as a result of the cosmic radiation and local gamma radiation 
(0.3 mr/day) and is therefore due to other causes than irradiation. When the 
irradiation of experimental organisms is carried out at a low rate (order of 1 to 8 
roentgens per day) no induced mutations have yet been observed in the organisms 
studied (fruit fly, mouse). This suggests that the effective average radiation 
sensitivity of immature sperm and eggs may be less than the sensitivity of mature 
sperm and eggs . . . . From the appropriate mathematical theory, and the experi- 
mental data now available, it seems safe enough to conclude that no detectable 
increase in hereditary abnormalities is likely to result, even after many generations, 
if a small fraction of the population receives daily radiation doses up to 0.1 roentgen 
per day.” Prof. Evans has developed his thesis ably and completely in this article. 


Forses, St. Louis. 


PHENOBARBITAL Porsontnc IN AN INFANT. G. Gostov, Pediat. listy 3:200, 1948. 


The author describes a case of phenobarbital poisoning, which followed the 
ingestion of 54 “alepsedon” tablets, i. ¢., 2.7 Gm. of phenobarbital, in a male infant, 
3% years old. The child fell asleep as late as eight hours after taking the tablets 
and was unconscious for sixty-six hours in spite of radical therapy, including the 
use of strychnine (given intravenously) and amphetamine (benzedrine®) in addition 
to the usual measures. The effect of strychnine and amphetamine is described. 
The child recovered and no sequelae occurred. 


From tae Autnor’s SumMARY. 


Streptomycin. Arch. Argent. de pediat., May 1948, vol. 29. 


The May 1948 issue of Archivos argentinos de pediatria is devoted entirely to a 
review of the literature on streptomycin and its applications in infant therapy. 
The first chapter concerns the structure and physical chemical properties of the 
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drug, units and titration methods. The second chapter is dedicated to the experi- 
mental studies. The third chapter discusses the absorption, distribution and 
excretion, The fourth chapter explains its mode of action. Chapter 5 deals with 
toxicity. The paper ends with a review of the indications and counterindications 
for treatment with the drug. Each of the chapters is accompanied with an extensive 


bibliography. Rojas, Boston. 


Investications or a New Svurronamipe Compounp: GANTRISIN 
“Rocne” H. LANGEMANN, 
Schweiz. med. 80:78 (Jan. 28) 1950. 


Gantrisin,® or 3,4-dimethyl-5-sulfonamidoisoxazol, may be given by mouth, or 
as the lithium salt intramuscularly or intravenously when children vomit the tablets 
or refuse to take them. In 250 cases no untoward effects were noted. The drug 
proved useful particularly in cases of colicystopyelitis and proteus infection of the 
ufinary tract. The solubility of the drug is such that no serious renal complications 


have been seen. Amperc, Rochester, Minn. 


4 
| 
| 
i 
4 
5 
he 
igs 
j 
q 
3 
| 
j 


Society Transactions 


CHICAGO PEDIATRIC SOCIETY 


Arthur F. Abt, M.D., President 
Joint Meeting with Staff of Sarah Morris Hospital, Nov. 8, 1949 


Chronic Diarrhea in Infancy. Dr. A. Ramoar. 


In the past few years I have been impressed with the marked increase of chronic 
diarrhea in children, and the following case illustrates one type which presents the 
characteristic problem. 

The patient, a 13 month old boy, was admitted to Sarah Morris Hospital in 
August 1949, with a history of loose, frequent stools over a period of six weeks, 
associated with low grade fever. The illness had started in New York city, where, 
at the same time, an infant cousin in the same household had a similar illness, 
The onset was abrupt, with a temperature of 103 F. and severe diarrhea. There 
were twelve to fourteen bulky, greasy, foul-smelling stools a day. The stools were 
examined at a hospital in New York, but pathogenic organisms or parasites were 
not found. The patient was treated with sulfadiazine and streptomycin and showed 
moderate improvement in about a week. After returning home, he continued to 
have three or four mushy, bulky stools a day, and his temperature ranged to 
100.8 F. daily. He did not act or look ill but had rather a pasty appearance and 
lost about 2 pounds (907 Gm.). Both parents are highly allergic, and the father 
had an attack of diarrhea one month previously, after using aureomycin for an 
infection of the respiratory tract. The infant, too, has been allergic and once had 
urticaria following ingestion of egg yolk. 

During the child’s stay in this hospital, six stools were examined and no 
pathogens or parasites were found, no eosinophils and no free fat. Trypsin was 
present; also a small amount of intracellular starch. The red blood cell count 
was 4,000,000; hemoglobin content 10.5 Gm. per hundred cubic centimeters; white 
blood cell count 6,000, with 65 per cent lymphocytes and 35 per cent polymorpho- 
nuclears; eosinophils were not observed. The boy was placed under treatment 
consisting of a high protein diet, bananas and medication with succinylsulfathiazole 
(sulfasuxidine*), chloramphenicol (chloromycetin®) and streptomycin. During his 
one week’s stay in the hospital, he was afebrile. When he returned home, however, 
the fever recurred and the diarrhea continued. Because of a history of allergy in 
the family, he was placed on a diet of goats’ milk, with slight improvement. On 
proctoscopic examination three weeks later, the colon appeared edematous and 
hemorrhagic. Four more stools were examined, and, finally, Endameba histolytica 
was found and cultured. Subsequently the father, mother and maid were found 
to be infected also. From the time that the diagnosis was established, the infant 
has been receiving 8 tablets of diiodo-hydroxyquinoline (diodoquin®) daily and 
has had only one formed stool each day. In the past three weeks he has gained 
about 3 pounds (1,360 Gm.). 

Amebic infection in children is probably commoner than is ordinarily supposed. 
A study in this hospital in 1941 showed 5.2 per cent of 1,044 adult patients, admitted 
for all causes, and 3.2 per cent of 408 children to be infected with E. histolytica. 
One of the 13 infected children was 8 months of age. Judging from surveys in 
various parts of the United States, mostly in the South, the incidence of persons 
harboring E. histolytica probably averages between 4 and 10 per cent. The 
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incidence rises rapidly in childhood, rises lesy rapidly to a peak in the third and 
fourth decades and falls slowly in later years. Many persons having the organism 
are asymptomatic, but Craig has stated the belief that a careful history will reveal 
some symptoms of the disease. It is known that in these so-called asymptomatic 
cases there may be intervals in which symptoms are present, particularly in times 
of stress and strain, such as occur during illness due to a concomitant disease. 

The primary source of infection is human feces containing the cysts of 
E. histolytica. It is believed that the disease is spread most frequently by dissemina- 
tion of cysts in food contaminated by the hands of infected food handlers. The 
parents are usually the source of the infection in infants. 

In the intestine, ameba cysts liberate the motile forms, the trophozoites, which 
are able by means of a cytologic secretion and mechanical action to gain entrance 
into the intestinal mucosa, where they may either form ulcers or set up an 
inflammatory process. In 15 to 20 per cent of cases, the trophozoites invade the 
liver and may form abscesses. Liver abscesses, however, are extremely rare in 
infants, as judged by reports from tropical areas where the disease has been 
common for generations. 

In children, symptoms are frequently absent, but in most cases the diagnosis 
is made because of gastrointestinal disturbance. In mild cases there is a history 
of alternating diarrhea and constipation, flatulence, vague abdominal pains, slight 
nausea, headache and dull aching in the legs, especially in the morning. In severer 
cases the onset is often marked with temperatures up to 103 F., accompanied with 
severe diarrhea and microscopic blood and pus in the stools. 

The ultimate diagnosis must rest on finding and identifying the specific ameba 
in the stools, which requires considerable experience and repeated examinations. 
If cysts are present, they may be found even in stools that are days old, but 
trophozoites disintegrate rapidly and are difficult to recognize in a chilled stool. 
Newer methods of concentration and flotation on zinc sulfate are of value in finding 
cysts, while placing stools in culture mediums immediately is helpful in obtaining 
positive cultures. Examination of fresh stools is generally believed to be the 
easiest method of finding the active trophozoites. 

Diiodo-hydroxyquinoline appears to be the least toxic and most effective drug 
in eliminating the infection in children. This drug contains 63.9 per cent iodine, 
each tablet containing 3% grains (0.22 Gm.). It should be administered for twenty 
to thirty days with a rest period of about thirty days, during which time one of 
the milder arsenical drugs can be given. Systematic examinations of stools are 
advisable for many months until cure is definitely established. 

This report serves to call attention to a cause of chronic diarrhea which is 
difficult to diagnose. In all, eight different pediatricians and internists and three 
laboratories participated in this case before the correct diagnosis was determined. 


Intussusception Caused by Invaginated Meckel’s Diverticulum: Report 
of a Case and Comparison with Two Other Cases Demonstrating 
Related Pathologic Findings. Dr. 


The occurrence of 3 relatively uncommon cases showing pathologic changes 
in the gastrointestinal tract—namely, ileoileal intussusception and Meckel’s diver- 
ticulum, both singly and combined—prompted presentation of the following 
abbreviated protocols. A more detailed report is to be the subject of a future 
communication. 

Case 1—Ileoileal intussusception initiated by invaginated Meckel’s diverticulum, 

A 10 month old infant, first seen by me on March 19, 1944, had projectile vomit- 
ing for about twenty-four hours, followed by blood and mucus in the stools about 
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twelve hours before hospitalization. The unique features were the following: 
occurrence of blood and mucus only after administration of an enema, absence 
of pain, minimal loss of blood (9.0 Gm. of hemoglobin per hundred cubic centi- 
meters on admission), detection of ileoileal intussusception by roentgenographic 
examination (displacement of the terminal portion of the ileum medially and pos- 
teriorly, proximal dilatation of the small bowel and a soft tissue mass at the site 
of the suspected intussusception), recovery without blood transfusion or systemic 
chemotherapy (sulfanilamide placed within the abdomen after operation) and 
uneventful recovery after treatment of an ileoileocecal intussusception with an 
invaginated Meckel’s diverticulum (reduction of the intussusception, resection of 
Meckel’s diverticulum and 7.5 cm. of ileum and formation of an end to end 
anastomosis). The postoperative course was stormy. The rectal temperature, 
which was 101.8 F. on admission, remained elevated for six days, with a maximum 
of 103.8 F. on the third postoperative day. Treatment consisted in suction with 
a Wangensteen tube for four days and administration of okygen for two days, 
fluids parenterally, plasma and vitamins. The latest report from the patient’s father, 
who is a physician, states that the child has remained in excellent health after 
discharge from the hospital. (Dr. H. E. Jones performed the operation at 
Michael Reese Hospital. Dr. Howard Engle was resident physician in charge 
of the patient). 

Case 2.—Ilecileal intussusception without demonstrable initiating cause. 

A 5 year old boy, first examined by me on March 20, 1947, because of vomiting 
episodes of about one day’s duration, associated with dull abdominal pain in the 
area around the umbilicus, questionable diffuse abdominal tenderness and normal 
temperature (98.8 F. oral), required emergency care after thirty hours of expectant 
treatment. About fifteen minutes after a cleansing enema, administered by the 
grandmother, the patient appeared moribund with a temperature of 105.6 F. (rectal), 
rapid shallow respirations, tachycardia, feeble pulse, cyanosis of the lips, cold and 
clammy extremities and exuding of blood from the nostrils and anus but with a 
soft abdomen and no demonstrable distention. After prompt hospitalization, vomit- 
ing became fecal, blood continued to flow from the anal orifice, mild abdominal 
distention supervened and the general condition became more critical. After general 
supportive measures (blood transfusions) and chemotherapy (administration of 
penicillin, streptomycin and sodium sulfadiazine), roentgenologic study of the 
abdomen (indicating obstruction in the small bowel), resection of a gangrenous 
ileoileal intussusception (60 cm. of ileum with infarction and acute inflammatory 
reaction of ileal wall), formation of an end to end anastomosis, postoperative chemo- 
therapy (sodium sulfadiazine, penicillin and streptomycin) gastric suction with a 
Levin tube, one more blood transfusion and administration of plasma and fluids 
parenterally, the vomiting ceased, and hemoglobin rose from 7.4 Gm. to 12.8 Gm. 
per hundred cubic centimeters. The temperature became normal on the twelfth 
day following operation and the child is now (Dec. 25, 1949) in excellent general 
condition. It is of interest that the patient’s mother died from intestinal obstruc- 
tion and that his brother has a congenital cardiac defect (patency of the interven- 
tricular septum). (Dr. A, L. Rosi, Little Company of Mary Hospital, Evergreen 
Park, Ill, was in charge of all surgical care.) 

Case 4.—Meckel’s diverticulum with recurrent bouts of bleeding and healed 
perforation. 

A 4 year old white boy was seen by a consulting physician (Dr. Martin O. 
Sacks) on Aug. 3, 1949, because of intermittent vomiting, occasionally preceded 
by pain of moderate intensity around the umbilicus and shortness of breath on 
exertion. A black stool was passed on the day of admission to the hospital; 
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there had been none noted before, despite prolonged medication with iron. Two 
years before the present episode, the patient experienced three separate acute epi- 
sodes of pallor, perspiration and fainting, each event lasting about five minutes and 
all occurring during the same day. Nine months before hospitalization, the child had 
an attack of acute abdominal pain, perspiration, vertigo and weakness associated 
with passage of a grossly bloody stool. 

Physical examinaiton on Aug. 3, 1949 showed subnormal weight, fairly good 
general condition, normal abdominal findings, normal temperature and pallor 
(hemoglobin 6.2 Gm. per hundred cubic centimeters and red blood cells 2,660,000). 
Repeated stool examinations showed occult blood. Roentgenologic examination 
showed the following: the small intestine in the right lower quadrant, including 
the cecum, displaced by a mass about 2.5 cm. in diameter, without apparent invasion 
of the intestinal lumen, suggesting an appendical mass (a Meckel diverticulum 
was not demonstrated). Sigmoidoscopic examination disclosed no significant abnor- 
malities. Exploratoty laparotomy on the thirteenth hospital day, preceded by three 
and followed by one blood transfusion, revealed “A golf ball-sized mass easily 
delivered from the abdomen and 9 inches (23 cm.) proximal to the ileocecal valve, 
attached by wide base to the ileum and lying in a loop made by about 6 inches 
(15 cm.) of ileum in which the mesenteries were both opposed; the omentum was 
attached to this mass.” An elliptic portion of ileum, including the hard mass, was 
then resected. In the course of dissection, a 1.0 cm. diameter perforation in the 
ileum at the base of the Meckel diverticulum was noted. The report by the depart- 
ment of pathology was of “two masses of soft, rubbery, previously sectioned tissue 
(4 by 3 by 1.5 and 3 by 3 by 1 cm.) ; one with the appearance of a blind pouch lined 
by polypous tan mucous membrane with thickened, somewhat firm and edematous 
gray wall; the other piece with the appearance of a cuff of intestinal mucous - 
membrane. Microscopic examination showed heterotopic gastric mucosa with 
chronic ulcer in Meckel’s diverticulum and organized and organizing perienteritis.” 

Postoperative treatment consisted of administration of streptomycin and penicillin 
for six days, one blood transfusion and suction with a Levin tube for two days. 
The hemoglobin content was 14.2 Gm. per hundred cubic centimeters and the red 
blood cell count was 4,370,000 at the time of discharge, on the eighth day following 
operation. The patient made an uneventful recovery, showing postoperative fever 
for less than one day. (This patient was followed by me through the courtesy of 
Dr. Martin O, Sacks, Drs. Arthur and Philip Rosenblum and Dr. Leo Zimmerman, 
who treated the patient at Michael Reese Hospital.) 


An Unusual Case of Pyloric Stenosis, Artuur H. Rosensium, 


A baby was first seen at the age of 10 days with symptoms of fretfulness, exces- 
sive crying, abdominal distention and loose stools. He was normal at birth, 
weighing 5% pounds (2,500 Gm.). Both parents have a history of hay fever and 
asthma and one sibling is asthmatic; a second sibling has had hives. The results 
of physical examination were entirely normal. He was bottle fed on similac.® 
It was felt that the distress may have been due to intolerance to the feeding, which 
was changed to an evaporated milk mixture with added sucrose. However, the 
symptoms continued, and the vorniting, which started after the tenth day, became 
progressively worse. At the age of 3 weeks, his vomiting became intractable and 
the stools were loose and mucoid. The general condition was good with a gain 
of 13 ounces (370 Gm.) over the birth weight. A smear of the fecal mucus stained 
by the May-Griinwald method showed extensive infiltration with eosinophils, adding 
weight to the assumption that the infant was suffering from gastrointestinal allergy. 
This technic of examining stools has been employed in a number of cases of sus- 
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pected gastrointestinal allergy in the past year, and results have indicated a high 
correlation of positive smears with clinical evidence of allergy. _ 

The infant was hospitalized at this time. The stools remained loose. Repeated 
examinations failed to reveal pathogenic organisms and parasites, Eosinophils were 
still found in the stools. Feedings were changed to a presumably hypoallergic 
food, nutramigen® (a preparation containing casein hydrolysate, dextri-maltose, 
olive oil, arrow root and starch). However, the vomiting continued. Roentgen 
examination showed a high grade obstruction, 99 per cent retention in four hours 
and marked retention in twenty-four hours. The pyloric canal was not visualized. 
No pyloric tumor was palpated on repeated examination. A clinical diagnosis of 
pyloric stenosis was made in an infant having a severe gastrointestinal allergy. 

Operation was performed at the age of 1 month after adequate preparation with 
blood transfusions and intravenously administered fluids. A small asymmetric 
tumor mass, about the size of a brazil nut, was found. A Ramstedt operation was 
performed, and the baby made an uneventful recovery. He was given breast milk 
postoperatively; subsequently this was replaced by similac.® He was discharged 
on the twenty-first postoperative day, at 6 weeks of age, weighing 7 pounds 24 
ounces (3,900 Gm.) over birth weight, in excellent condition and symptom free. 

During the next two weeks he gained 21 ounces (630 Gm.), retained most of 
his feedings but regurgitated occasionally. The tendency toward loose bowel move- 
ments persisted, and examination of stools still showed eosinophilia. The formula 
was changed to goats’ milk; the stools showed marked improvement, and @here 
was cessation of spitting. 

During the next three weeks, a typical eczema occurred, involving the face, 
ears and, at times, most of the body. This has continued off and on ever since. 
Vomiting and loose stools recurred and became progressively worse. It was felt 
that the symptoms were probably on the basis of an allergy developing to goat milk, 
and the feedings were changed to nutramigen,® which was refused. He was then 
given a goats’ milk formula which was reheated several hours in the hope of 
making it less allergenic. This was again followed by marked improvement. How- 
ever, there was gradual recurrence of symptoms, especially with vomiting. It 
appeared that improvement brought about by each change of formula lasted only 
one to two weeks and was invariably followed by relapse. Mull-soy® (a liquid 
emulsified food prepared from water, soy bean flour, soy bean oil, dextrose, sucrose, 
calcium phosphate, calcium carbonate, salt and soy bean lecithin; homogenized and 
sterilized) was also tried without success. 

At the age of 100 days, sixty-nine days after the first operation, he was 
readmitted to Sarah Morris Hospital, because of intractable vomiting. He weighed 
10 pounds 6 ounces, almost 5 pounds (2,270 Gm.) over birth weight, and his 
general physical condition was excellent. At this time he again had loose stools 
which showed eosinophilia. Roentgen studies showed the pathognomonic finding of 
the elongated narrowed pyloric canal with hyperperistalsis and delayed emptying. A 
diagnosis of recurrent pyloric stenosis was made. 

Operation was performed on the third hospital day and a typical pyloric tumor 
was found. The site of previous operation on the pylorus could not be identified. 
The pylorus appeared as though it had never been operated on. A severe atropine 
flush occurred after the preoperative administration of an atropine salt. A Ramstedt 
operation was again performed. Recovery was uneventful, with no further vomiting. 
The patient was given breast milk postoperatively and subsequently goats’ milk. 
Since then he has been maintained on goats’ milk, and a variety of foods have been 
added to the diet. There have been a number of minor episodes in the form of 
exacerbation of eczema and vomiting following ingestion of various foods, and 
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dietary control has been tedious. Stools have for the most part been normal, and 
the eosinophilia has disappeared. At 7 months of age he had a severe asthmatic 
episode. He is now 8 months old, weighs 14 pounds 13 ounces (6,740 Gm.) and, 
although small, is fairly well nourished and developed. He is in excellent physical 
condition. 

This case is of interest because of the association of marked allergy with the 
development of pyloric stenosis. This relationship has been described several times 
in the literature. The family history of allergy in this case is pronounced. The 
infant showed evidence of severe gastrointestinal allergy, eczema, asthma and, 
incidental sensitivity to atropine. While the marked eosinophilia of the stools 
cannot be taken as absolute proof of an allergic gastrointestinal tract, it is supportive 
of this assumption. Neither can it be denied that the association of pyloric stenosis 
with allergy could be coincidental. 

Recurrences after surgical correction of pyloric stenosis are uncommon and are 
generally due to an incomplete operation. In this case the first operation must 
have been adequate as indicated by cessation of vomiting and the gain of 72 ounces 
(32,660 Gm.) in the sixty-nine days intervening between the two operations. It 
must be assumed that this was a true recurrence, an extreme rarity. Could this 
recurrence be related to the uncontrolled intestinal allergy ? 

This case has led to the study of a series of cases of pyloric stenosis for associa- 
tion with intestinal allergy. At present 8 cases have been studied, of which 5 
showed a decided eosinophilia of stools with other clinical evidence of allergy as 
well. Naturally, no conclusions can be drawn from this small series. It is hoped 
that careful follow-up observations will further elucidate this subject. 


Multiple Obstructions of the Intestine in a Newborn Infant. Dr. A. 
MATHESON. 


A case of multiple areas of intestinal obstruction caused by congenital bands 
in an 8 day old boy was presented. One area of obstruction was in the middle por- 
tion of the ileum and another, a more complete obstruction, was in the ascending 
colon. The presence of some clear straw-colored fluid in the abdomen, enlarged 
mesenteric lymph nodes and areas of organized exudate on the parietal and visceral 
peritoneum, indicates that fetal peritonitis was present, possibly a meconium 
peritonitis. The late onset of vomiting (eighth day of life) can be explained by 
(a) incompleteness of the obstruction; (6) low location of the obstruction and 
(c) the fact that the infant took very little food (4 ounce [15 cc.] of milk formula 
every four hours). Recovery after surgical intervention was complete. 

The following cases were also reported : 


Primary Histoplasmosis. Da. R. Kuwsraprer. case was published in the Journal of 
Laboratory and Clinical Medicine 24: 1290 [ oh 1949). 


Hyperinsuliniom in an tafant. De. S. A. Wire. 

Mycotic Infection Resembling Tuberculosis. Dx, P. Rostwatum. 

Uremia in a Newborn tafant. De. R. I. Krier. 

Sympathicoblastoma of Adrenal Gland in an Eight Month Old infant. De. A. F. Stein. 
Medical Aspects of Poliomyelitis Situation in Cook County, 1949. Da. Jutius H. Hess. 
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Book Reviews 


Child Psychiatry. Second edition. By Leo Kanner. Price, $850. Pp. 752, 
with 3 illustrations. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., 
Springfield, TL, 1949, 


This is an extensively revised edition of the first American textbook on child 
psychiatry, published originally in 1935. In it one finds the bons mots, humorous 
anecdotes and apt case studies which characterize the author as a teacher. As 
one reads the book one can almost smell the smoke of the cigar which is so much 
a part of the Kanner profile. 

This edition is more easily read than its predecessor because it does not contain 
the complicated and confusing (for the average reader) terminology of the 
psychobiologic formulations conceived by Dr. Adolph Meyer, and because Kanner 
has taken a more conciliatory attitude toward psychoanalytic concepts. The 
attacks on psychoanalysis which marred the first edition have been deleted; 
psychoanalytic principles are presented, but it is unfortunate that condensation in 
this part of the presentation has fostered incompleteness so that whether the 
material as written here will have value to the pediatrician in his everyday 
practice is doubtful. 

“Child Psychiatry” is a book of almost encyclopedic reference value. Beginning 
with a history of child psychiatry, it soon leads to a consideration of the relation- 
ship of child psychiatry to pediatrics. This is followed by a discussion on “Basic 
Orientation,” which gives a sketchy and mechanistic description of child develop- 
ment in which there is insufficient emphasis on the psychodynamic factors in 
behavior and personality development. The author is at his best in discussing the 
attitudes of parents, physicians and hospital personnel which, with other influences, 
modify behavior of children; in this Kanner draws on his extensive experience at 
the Johns Hopkins Hospital and shows his humane and kindly understanding, as 
well as his professional skill, in advocating better psychologic care of the physically 
sick child. 

The pediatrician in practice will find valuable the discussion on medical 
history taking, with emphasis on the psychologic implications which attend every 
interview between physician and patient. Unfortunately, the chapter on psycho- 
therapy is too brief, although it has the advantage of being oriented toward the 
pediatrician ; the author is to be commended for pointing out the futility of nosologic 
classification as a substitute for psychologic evaluation and treatment. 

Part four of the book deals with a variety of problems and represents the 
so-called psychosomatic approach. There are chapters on personality problems 
rising from physical illness, with emphasis on diseases of the central nervous 
system, but pathologic changes of some of the other systems are also considered. 
In the discussion of enuresis the author continues to advocate a few therapeutic 
methods which are obsolete and ineffective. The book ends with a description of 
behavior which represents severe psychopathologic disorder such as is found more 
frequently in psychiatric than in pediatric practice. 

It may be predicted that “Child Psychiatry” will continue to be a best-seller 
among pediatric textbooks. If the pediatrician has the time and inclination to read 
it carefully, he will gain much information and be stimulated to further study. 
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Speech Correction in Practice. By the Special Education Department of the 
Minneapolis Public Schools. Price, $2. Pp. 114, with no illustrations. 
Minneapolis: Minneapolis Public Schools, Special Education Department, 
1948. 

This publication covers, in general, the basic philosophy of the correction of 
speech disorders, the general types of cases treated, the customary technics used, 
the case forms, brief bibliographies on the various types of disorders and lists of 
pamphlets and periodicals useful in the general field. 


Epilepsy and Convulsive Disorders in Children. By Edward M. Bridge, 
M.D. Price, $8.50. Pp. 670, with 66 figures and 68 tables. McGraw-Hill 
Book Company, Inc., 330 W. 42d St., New York 18, 1949. 


This book, “intended as a guide for all who deal with epilepsy, particularly 
among children,” is all that the introduction implies. It is an excellent summary of 
the present status and developments in this field. There is some question whether 
the author is entitled to some of his sweeping conclusions which are based on a 
study of only 742 cases of convulsions seen in a clinic. For instance, he is of the 
opinion that evidence at hand does not furnish conclusive proof of the necessity 
of hereditary factors in convulsions. The electroencephalogram has established 
the opposite. 

The statement is also made that approximately 4 persons per thousand are 
subject to epilepsy at some time during their lives. The percentage is several 
times greater, The author corrects his initial statement concerning the influence 
of heredity several times later in the book, Exception should be taken to the 
statement that “ ‘hereditary’ epilepsy follows the same general course and gives 
the same response to treatment as does the non-hereditary type.” 

It is quite significant that the author observed that in all the 119 children 
with a diagnosis of febrile convulsions the conditions were subsequently diagnosed 
as epilepsy. 

The author’s statement concerning hypoglycemia, that “in all probability the 
final common pathway is the same in all seizures regardless of initiating circum- 
stances,” is also significant. 

The author has found 9 cases in which Ascaris infection had a definite rela- 
tion to the onset of epilepsy. This unusual finding has not been established in 
many reports. 

It is good that the author emphasizes that no relationship exists between the 
ingestion of a certain food and a seizure. He stresses particularly that food 
allergy has not been found to be a factor in the convulsions in his series. It is 
doubtful that information concerning environmental factors should occupy so much 
space and consideration, 

The statement that “infants and young children exhibit a particular suscepti- 
bility to convulsions” may well be challenged, Thorough search usually reveals 
the basis for this so-called susceptibility. 

The discussion on febrile convulsions, page 258, is well worth special study. 
It is unfortunate that the author classifies ether with vinyl ether (vinethene®) and 
chloroform as equally effective in the treatment of status epilepticus. Chloroform 
is by far the anesthetic of choice. Ether may produce convulsions. 


The pronounced difference in the habitus or physical build and behavior between 
persons with grand mal epilepsy and those with the petit mal form, as noted on 
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pages 332 and 333, is not a common observation. Fortunately, the author emphasizes 
again that the common anticonvulsants are of no value whatever in the treatment 
of petit mal attacks. 

On page 402, the author states that the ketogenic diet was evolved as the 
result of accidental observations. Reference to the original article, which may 
not be available to many, reveals the fact that Wilder made his deductions on 
theoretic grounds entirely and with his excellent clinical judgment proposed the 
diet on a sound scientific basis. The initial studies and the original reports on 
the use of the diet emphasized the scientific approach on a chemical basis. 

Bridge's book is a necessity to all those dealing with the subject of convulsive 
disorders. 


Child Health Services and Pediatric Education. Report of the Committee 
for the Study of Child Health Services of the American Academy of 
Pediatrics, with the cooperation of the United States Public Health 
Service and the United States Children’s Bureau. Price, $3.50. Pp. 270, 
with 100 charts, graphs and maps. Commonwealth Fund, Division of Publi- 
cations, 41 E. 57th St.. New York 22, 1949. 


By seeking the facts concerning the present status of health and medical care 
facilities available to children, the pediatricians of this country have accepted the 
challenge facing the medical profession of whether medical care of high quality 
can be made available to all the people according to accepted patterns of American 
medical practice. 

This report contains the results of a nationwide study conducted under the 
leadership of the American Academy of Pediatrics, with the utilization of the facili- 
ties of the United States Children’s Bureau, the United States Public Health 
Service and numerous national, state and local private and official agencies. 


The summary of the findings contained in this volume, in a separate statistical 
supplement and in the detailed state reports indicates the direction which future 
planning must take—in improving care not only for children but for all the people. 
It is evident that problems of care for children are only a part of the total problem 
of medical care. 


This study has been under way since the close of World War Il. The volume 
is well written and replete with tables and well designed graphs illustrating the 
text. Part I deals with the findings concerning child health services. Data are 
provided showing the total volume of medical services actually being rendered 
children in all parts of the country, the unevenness of the quantity and quality of 
the care among regions, among states and among population densities from the 
greater metropolitan centers to isolated rural districts. The services and facilities 
studied include those of physicians and dentists in private practice, hospitals and 
community health agencies. As would be expected, deficiencies among all classes 
of health services were greatest in isolated counties. But what is not generally 
appreciated is that 13,000,000 children, one third of the total child population, live 
in those counties where health facilities are the least available. The services not 
only of specialists but of general practitioners are deficient, and the available phy- 
sicians are less well trained and older than in the greater metropolitan areas. Hos- 
pital care and community health facilities also are especially deficient in these areas. 

A finding of great importance is that 75 per cent of private medical care for 
children the country over is in the hands of general practitioners. They not only 
provide most of the care for sick children but do most of the health supervision. 
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Part II of the report contains data on pediatric education. A clear relation 

is shown between services and the training of those rendering the services. 
i Gs ht ete medical care for children depends not so much the 
physical facilities ag i or the expansion of health services, as nib the 
judgment and skill of indivi physicians. This skill is the result of training and 
experience. 

The report points out, as a result of the study of pediatric education, that the 
present system of medical education is poorly adapted to train physicians for a 
general practice, one third of which is concerned with the care of children. Only 
two of five graduates from medical schools today have had any pediatric internship 
in hospitals approved for pediatric residency, and the total number of hours devoted 
to pediatrics in medical schools is, in most instances, far too small to prepare 
graduates for their responsibilities in this field. 

The function of the Committee for the Study of Child Health Services was to 
obtain and report the facts, which they have done with a degree of thoroughness 
and comprehensiveness unequaled in any previous study of its kind. What now 
remains is to inaugurate an intelligent plan of action whereby the deficiencies in 
existing services for children will be corrected. On the national level, the Academy 
has assigned to a continuing committee the responsibility for formulating and 
implementing recommendations. This group is called the Committee for the 
Improvement of Child Health. Recommendations are also being formulated by 
state committees on the basis of problems found to exist within the states and 
local coramunities. 

Those responsible for planning community health services for children—health 
departments and voluntary agencies—have much to learn from the results of this 
inquiry. Their failures are also shown, and it is hoped that they, too, will take a 
good look at the facts brought out in this and the state reports with a view to more 
intelligent planning of their contributions to the goal which they share with the 
Academy, the making of “good medical care available to all infants and children, no 
matter where they live or what their circumstances.” 
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active immunization against DIPHTHERIA 
Z .. Active immunization against PERTUSSIS. 
2) Active immunization against TETANUS. 


Reduced dosage standardized at 0.5cc. 
« for basic and “booster” injection. 


FEWER REACTIONS from non-antigenic sub- 
* stances because of improved purification. 


G ALUMINUM HYDROXIDE (Alhydrox) adsorp: 
tion which increases antigenicity and 
builds durable immunity. 


When ordering, specify—Dip-Pert-Tet, Cutter 
with Alhydrox. There is a Cutter purified toxoid— 
plain or Alhydrox—for every requirement in your 
immunization program. 


Send for New Booklet 


A copy of “Pediatric Immunology, A Handbook of 
Recent Advances” will be sent on request. It 

condenses up-to-date information on simplified 
immunologic procedures and contains dosage schedules 
on 14 different immunizing agents. Write Cutter 
Laboratories, Dept.D-62, Berkeley, California. 
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Instruments 


of hope 


mal 


KE. four years, there was one high note of hope for 

the 100,000 or more victims of petit mal. This was offered by 
Tripione, the first Abbott-developed, synthetic anticonvulsant. 
Its dramatic therapy restored many children, once seizure- 
ridden, to happy, normal lives. Soon after introduction, 

it was called “clearly the drug of choice in the treatment of 
the petit mal triad.” 

But then, in 1949, Paraptone—homologue of 
Triptone—emerged from three years of clinical testing as an 
equally effective agent for the symptomatic control of 
petit mal, myoclonic jerks and akinetic seizures, Although 
similar in action to its predecessor, PARADIONE proved 
successful in many instances where lack of response or 
intolerance had made Tripione therapy infeasible. 

The value of both drugs is well documented in medical journals. 


——~v Please see the literature, however, before administering 


either Tripione or Parapione, There are certain 
techniques, precautions which must be observed. Just 
drop us a card. All prescription pharmacies have TRIpIioNnE 


and Paraptone in tablets, capsules, solutions. 
Abbott Laboratories, North Chicago, Illinois. Cbbett 


(PARAMETHADIONE, ABBOTT) 


134:138, May 10. 
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3 Infant 
Feeding Problems 


Every 
Doctor Knows: 


1, BABY'S FORMULA can cause serious trouble 
unless the milk used combines complete safety 
and easy digestibility, with essential nourish- 
ment. So specify Carnation Evaporated Milk 
and be sure. It is nourishing whole milk, in its 
most digestible form—specially heat-refined so 
it is soft-curd milk. Doubly safe, because it is 
not only pasteurized but also sterilized after 
the can is sealed. 


problem when impatient mothers take their 
babies off formula too soon—or change to a 
form of milk that's less nourishing, less uni- 
form, less digestible. For your own protection, 
insist that the baby’s bottle continwes to contain 
all the advantages of Carnation’s tested uni- 
formity—in butterfat, milk solids, curd tension 
and viscosity. 


3. THE CHANGE TO CUP-DRINKING is a difficule 
transition for baby at best. And the weaning 
problem is unnecessarily complicated if the 
milk in the cup is different in any way from 
that fed in the bottle. Experience shows that 
Carnation’s familiar flavor aids acceptance of 
cup-drinking... while its constant uniformity 
helps eliminate the digestive upsets so often 
caused by radical changes in baby's routine. 


The Milk Every Doctor Knows: 


The established advantages of evaporated 
milk have made Carnation a standard for 
infant feeding. Carnation Evaporated Milk 
with water and carbohydrates is a tested 
formula approved by the medical profession 
for more than 50 years. 

And the time-tested qualities of Carnation 
Milk are equally helpful in solving the prob- 
lems of post-formula feeding. There is no 
variation in composition or flavor to upset 


baby’s delicate digestive system. This uni- 
formity is the result of rigid control—from 
cow to can. Every drop is pasteurized, en- 
riched with vitamin D, homogenized, and 
sterilized with prescription accuracy in Car- 
nation’s own evaporating plants. 

You can recommend Carnation by name, 
with complete confidence that there is no 
finer, safer milk for any stage of infant feed- 
ing, from bottle to cup. 


8 out of 10 mothers raising their babies on Carnation 
report that it was recommended by their doctor 
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NOW—Blood sedimentation rates 
are a simple office procedure... 


LANDAU-ADAMS 
MICROSEDIMENTATION APPARATUS 


Eliminates venipuncture. Only a drop or two of 
blood is required—an important advantage with babies and 
small children, 


Cuts down errors. The same pipette is used for tak- 
ing the sample and for the sedimentation test-—no transfer of 
blood is necessary, thus minimizing the possibility of error 
and reducing the time required for the test. 


Convenient. The outfit can be used for home visits as 
well as in the office or hospital—the compact carrying case 
fits easily in a physician's bag. 


Ref.: A. Landau, Am, J. Dis. Child. 45:091, 


April 1933. 
ratus: Metal rack, 2 sedi 
Write for Circular 448DC, sodium citrate solution, automatic blood lancet pace carr i te <0 


“Blood Sedimentation Apparatus” with directions we 
Order from your Surgical Supply Dealer 


C.Lay-ApAms COMPANY, INC. 


141 EAST 25th STREET - NEW YORK 10 


Showrooms else of 306 West Wesbiagtes Street, CHICAGO 6, ILL. 


Your “experience exchange” in the field of Skin 
Diseases and Syphilis—A valuable guide in your 
Practice—Archives of Dermatology & Syphilology 


SIGNIFICANT DEVELOPMENTS reported monthly to the 
specialist and the physician in general practice. From 
hospitals, clinics and government treatment centers here 
and abroad, ARCHIVES OF DERMATOLOGY AND 
SYPHILOLOGY gathers news of current trends in treat- 
ment and diagnosis, group case studies, clinical notes and 
comments on cutaneous conditions and syphilis. Well 
illustrated. Ably edited. 


AMERICAN MEDICAL ASSOCIATION 
$35 N. Dearborn St., Chicago 10, Illinois, 


Please Begi Subscript to Archi of Dermatology and 


AND STATE 


$12.00 YEARLY 
$13.50 FOREIGN $12.40 CANADIAN 
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For Safe Symptomatic Relief 
During the “Late” Hay Fever Season 


There are good reasons why many al 
lergists consider “late” mad fever a more 
serious threat than the Spring and Sum- 
mer types of seasonal allergy: ragweed 
— cause a greater incidence of hay 

ver than all other pollens combined; 
more pollens are in the air during the 
ragweed season than at any other time; 
and since “the United States is the fa- 
vorite habitat of ragweed, it has the du- 
bious distinction of harboring more hay 
fever victims than all the rest of the 
world together.””* 

Fortunately, more and more patients 
each year are enjoying the therapeutic 
benefits of Neo-Antergan® Maleate. Be- 
cause of its safe and strikingly effective ac- 
tion in relieving the distressing symptoms 
of allergy, Neo-Antergan has become a 
favorite antihistaminic with physicians 
and patients—in every season of the year. 
Neo-Antergan is advertised exclu- 
sively to the medical profession. Your 
patients can secure its benefits only 


through your prescription. 
Neo-Antergan Maleate is stocked by your 


local pharmacy in25mg,and 50mg. tablets, - 


Complete information concerning its 
clinical use will be sent on request. 


Cooke, R. A.: Allergy in Theory and Practice. 
Philadelphia: W. B, Saunders Company, 1947, p, 186 
MERCK A CO., Inc, 


RAHWAY, NEW JERSEY 
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The Seal of Acceptance de- 
notes that the nutritional stace- 
ments made in this advertise- 
ment are acceptable to the 


Council oa Foods and Nutri- 
American Medical 


tion of the 
Association. 


That a nutritious breakfast providing generous amounts of high quality 
protein prevents late morning hypoglycemia has been amply demon- 
strated. As shown by Thorn and co-workers,' and later confirmed by 
Orent-Keiles,? "*. . . breakfast high in protein and low in fat and carbo- 
hydrate was followed by an improved sense of well-being and no symp- 
toms of hypoglycemia.” 

Breakfast meats—ham, sausage, bacon, breakfast steaks—are an 
appetizing means of increasing the protein content of the morning meal. 
Their biologically complete protein contains all essential amino acids, 
and serves well in complementing less complete proteins from other 
sources. Furthermore, muscle meat is an outstanding source of B 
complex vitamins and of iron. 


(1) Thom, G.W.: Marshall, C. Jt. Ano. Int. Med, 18:913 (June) 1943, 

(2) Orent-Keiles, LE, ane ne No, 827, United States of 
ulture, Duran rat Home Economics, Agricultural Research 
inistration, Dec., 


Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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so semilar to human breast 


milk that there is no closer 


1. THEREFORE, Less labor tor baby—Easier 


to digest—zero curd tension. 


2. ALSO, Less labor for mother— Simpler to 
prepare—She just floats Similac on previous- 
ly boiled water, as prescribed, and mixes. 


3. AND, Less labor for doctor—Easy to pre- 
scribe—1 measure Similac to 2 oz. water. 


¥ 
i FOR 
| 
; 
~ 
FOR 
A HOLIDAY A 
MOTHER Gxg 
SIMILAC DIVISION M & R DIETETIC LABORATORIES, INC. COLUMBUS 16, 
ast 
j 
= 
| 


Untoward Results 
OF PERSISTENT 


FINGER-SUCKING 


MODEL 
is 7% years old. Unretouched photographs and descrip- 
tion from a leading children’s dental clinic. 


Hand—sucked two middie fingers left hand since age 
4. Note deformity caused. 


Mouth—case shows deformed shape of mouth and 
displacement of teeth due to pressure of fingers. 


WHEN TREATMENT 
IS INDICATED... 


_prescriP 
Contains capsicum 2.34% in a bese of acetone nail polish 
WRITE FOR FREE SAMPLE and isopropyl alcohol. 


Whether it’s information— 


on tropical ulcers . . 


allergy and its avenues of further research, 
ngs in gastroenterology, rheumatic fever, 
atal mercurial poisoning, or other phases of 
investigative effort. 
ARCHIVES OF INTERNAL MEDICINE 
examines your problems in general and 
ial practice. Men of well known scien- 
tific standing bring workable information in 
Original Articles, News and Comment, Book 
Reviews and Progress. 
$10.00 yearly. Canadian, $16.40. Foreign, $11.08 
AMERICAN MEDICAL ASSN., 535 MN. Dearborn, Chicage 10 


Ann Arbor School 


For Children with Educational, 
Emotional or Speech Problems 


Boys and girls are enrolled in a year ‘round 
program designed to provide opportunities 
for optimal educational and emotional growth. 
Excellent teaching staff. A training center in 
Special Education for student teachers at the 
University of Michigan. 


For information and catalog, address the 
Registrar, 1700 Broadway, Ann Arbor, Mich. 
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“Man that is born of a woman is of 


few days, and full of trouble.”’ so xv,1 


Even in the face of great advances in medical 
knowledge, the lives of many infants are 
still literally “of few days and full of 
trouble,” for 62.1% of the total infant 
mortality occurs within 30 days after 
birth. During this fatal first month, 
every precaution must be taken to 
ward off troubles of early infancy. 


Adequate nutrition, resistance to dis- 

ease and freedom from hazardous 
diarrhea, colic or digestive upset all 
may be materially advanced by giving 
special attention to the first feedings. 


‘Dexin’ has proved an excellent “first 
carbohydrate” because of its high dex- 
trin content. It (1) resists fermentation by 
the usual intestinal organisms; (2) tends to 
hold gas formation, distention and diarrhea 
to a minimum; and (3) promotes the forma- 
tion of soft, flocculent, easily digested curds. 


Simply prepared in hot or cold milk, ‘Dexin’ brand 
High Dextrin Carbohydrate provides well-taken and 
well-retained nourishment. ‘Dexin’ does make a difference 


*Vital Statistics—Special Reports: Vol. 25, No. 12, National Office of 
Vital Statistics, Washington, D.C. (Oct. 15) 1946, p. 206. 


5 
24% Mineral Ash 6.25% Moisture 
99% © 115 calories 


per ounce * 6 level 
gomee tablespoonfuls equal 1 ounce * Containers of twelve ounces and 
three pounds * Accepted the Council on Foods and Nutri 
Medical Association. 


Composition—Dextrins 15% * Maltose 
0.75% Available carbohydrate 


“‘Dexin’ Reg. Tredemert 


BURROUGHS WELLCOME «& CO. (U.S.A. INC, 9 & 11 East 41st St., New York 17, N.Y. 
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Alacta*— Powdered half-skim milk, for use 
when fat tolerance is low or gastric emptying 
prolonged, as in hot weather or during bouts of 
infectious disease. An outstanding milk prod- 
uct for prematures, 


Casec* — A concentrated (88 % ) protein supple- 
ment highly useful in dietary management of 
diarrhea and colic. Valuable for increasing the 
protein content of the formula or diet. 


Mead’s Powdered Lactic Acid Milk No. 2— 
Acidified whole milk. Valuable when a milk of 
exceptional digestibility is indicated, as for mal- 
nourished or undernourished infants and in 
certain digestive disorders, 


Mead’s Powdered Protein Milk— Powdered 
lactic acid milk of high protein, low carbohy- 
drate and average fat content. Highly useful in 
celiac disease and in diarrhea, 


Nutramigen*— A nutritionally adequate truly 
hypoallergenic food — containing a nonanti- 
genic casein hydrolysate combined with carbo- 
hydrate, fat, minerals and crystalline B vita- 
mins. Invaluable for infants sensitive to milk 
or other foods. 

*T.M. Reg. U.S. Pat. Off, 


- Special formula products | 
| 
qT 
of wide interest i 
To aid in solving the perplexing 
oe infant feeding problems encountered 
Re in daily practice. Literature, 
ee including formula tables, 
ca available on request. 
MEAD JOHNSON & CO. 
EVANSVILLE 21,IND., U.S.A. 
: 
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entries only are made for 
only the author and title are included in the 
Society Transactions. 


Abbott, 0. D.: Carpal and epiphysial develop- 
ment; another index of nutritional status 


tal malformations induced in rats by 
maternal vitamin A ; effect of 
varying diet upon yield of 
abnormal y 


formations, 
multiple congenital malformations; con- 


of etiologic factors, 552 
neurologic and psychologic 
children arachnodactyly 


abnormalities in 
(Marfan's 


Acute diarrheal 
newborn ; differential 
T tnapoaition of great vessels; diagnostic 
anglocardiography in newborn 
infant *1063 


fatty ; srodection of essential fatty acid 
deficiency symptoms in mature rat, 1079 
fatty; some studies on nutritive value of 


hyaluronic ; hyaluronic acid 
hyaluron 
para-aminobenzoic: See 
Spotted Fever 
pteroyiglutamie : A 
See Salicyl Compounds 
oxygen, 
it levels in 


ingestion of mercury as proba’ 
acrodynia and its treatment with dimer- 
eaprol of 2 cases, 762 

mercury in urine of children with acrodynia. 


oculonasal type 4 juvenile erythredema 


at 
or pulmonary, treated with peni- 
Addis Count; See Urine, examination 


ble cause of 


evaluation of ‘“ethyl-nor-epi- 
nephrine” in bronchial asthma, 344 


“sugar-fat-ol! 
as measured by urinary 11- Foam 
like substances and aon counts of circu- 
lating eosinophils, 


grafted ovaries and their adrenal 
function. 1110 


yadrome 
in relation to sulfapyridine ueree, 169 
metabolic observations on infant with con- 
genital « with 
viriliam, 1123 
satisfactory maintenance with sodium 
chieride in 2 female 
@itie infants with hypoadrenia, 1124 
studies with adrenocortical hormones, 1123 
urethane-induced lymphopenia in 
and adrenalectomized 1110 
See 


Adrenocorticotrophic 


Preparations 


Adrenogenital Syndrome; in newborn, 556 


Aerosols; comparative study of action of 
in counteracting and 
spasm induced by histamine and by acety!- 
beta-methylcholine, 1115 
containing pentcillin in treatment non- 
histamine ant ist lized 
histamine drugs in prevention of + 
bronchospasm in guinea pigs, 760 
measurement of changes in vital capacity as 
means of detecting pulmonary 
to inhaled serosolized allergenic extracts 
in asthmatic subjects, 766 
penicillin; blood levels of penicillin ob- 
tained by inhalation of aerosols produced 
by combined steam generator and aecroso- 
lizer with use of viene glycol, tents 
and breathing box, 7 3 
therapy, 75: 
Agene (nitrogen irichloride): See Nitrogen 
Agglutins and Agglutination; effect of en- 
zymes on hemagglutinat phenomena ; 
trypsin and Rh systets, 1139 
effect of red blood cell aggiutinating serum 
on tissue oxygen tension and total oxygen 
of rats, 1138 
Ahmanna, C Carpal and devel- 
opment ; "i index nutritional 
status of rural school children, 
Alr Block: See Emphysema 
Aldrich, C. A.: Program to foster adjust- 
ment in young children, 919 
Aldrich, BR. A identification and crystalili- 
zation of porphyrins in blood of child with 
light-sensitive (congenital) porphyria, 


Origin and nature of re- 
sistance to ctrepromspeta of gram-negative 
bacilli, 9¢1 


ee 
- The asterisk (*) preceding the number Adenitis: See Lymph Nodes me 
— indicates an original article. Subject entries Adenoma, intestinal, 530 2 7 
‘4 are made for all articles. Author entries are Adney, F.: Vesicail caicull in young female iia 
made for original articles and society children, °684 
transactions, Book Reviews, Obituaries and Adolescence; deficient development of mascu- 
+ Society Transactions are indexed under these linity; paychosomatic problem of ado- ae, 
headings in their alphabetical order under the lescence, *17 
33 Letters B, O and 8, respectively Author Adrenal Preparations; clinical effects of ae 
epinephrine by inhalation; survey, 
e liver damage by desoxycorticosterone, 913 
local cutaneous allergy (Arthus phenom- 
enon) from epinephrine, 760 
a spleen by adrenal cortical extract, 1110 ae 
Abdomen ; abdominal syndromes of rheumatic 
disease, 335 Adrenals normalities in secretion of adrenal 
epileptic paroxysmal abdominal pain, cort 
ge subfascial abscesses of abdominal wall in a my 
Abnormalities and Deformities See also under 
a names of organs and regions, as Heart; ; an 
Palate; Thorax, etc. 
congenital malformations due to maternal ear 
rubella during first months of gestation, 
hae hage, 582 
hemorrhage; epidemic cerebrospinal menin- 
4 
a relationship between maternal conditions ; 
a during pregnancy and congenital mal- ae 
4 formations, 1083 ae 
a A 
regions, as Brain; ete. 
subfascial abscesses of abdominal wall in 
children, 571 
pilonidal sinus, 569 
Acid, amino: See Amino Acids 
ascorbic: See Ascorbic Acid 
id butter, 547 
glucuronic; See under Urine 
4 glutamic; effect on intelligence of patients 
with mongoliam, 575 
4 
Acrodynia, 176, 354 
ACTH See 
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Alexander, H. E.—Continued 
Quantitative method f 


tibody, 
philus an 
Alidase® alur 

Alimentary See System 


Hemo- 


ernicterus in erythroblastosis fetalis, 395 
Prognosis of erythroblastosis fetalis, 1139 
: See Anaphylaxis and A 

Bee Blood, sugar; Diabetes Mel- 


Altitude; prevalence of rheumatic heart dis- 
ease at high altitudes, *205 

Amebiasis : also Liver, amebic abscess 
in infants and children, 522 

American Academy for Cerebral Palsy, 192 

— Board of Pediatrics, examinations, 


oral examinations, 546 
physicians certified by, 320, 545, 712, 1075 
Amigen®: See Diarrhea 
Amino Acids; ure in hypoprotein- 
emic states as influenced by amino acid 
infusions, 8T1 
effect of pteroyiglutamic acid, purified liver 
extract and vitamin Bis on aromatic 
amino acid met of p 


ture in- 
fants, 1136 
effect of severe heat treatment upon amino 
acids of fresh and cured pork, 876 
effects of process of antibody formation 
7 sae of specific amino acids, 
in urine of human subjects fed eggs or soy 
bea 719 


ns, 

preparation in feeding of infants, especially 
remature infants, 548 

8 7 amino acid requirement of infant, 


Aminopterin: See Leukemia 
Aminotriazines; diuretic action of formoguan- 
amine (diaminotriazine) in normal per- 


sons, 361 
Ammicardine® (visammin): See Whoop! 


Anemia-~ Continued 
erythroblastic (Coatey” Mediterranean) ; 
tablish t of transf ic; treat- 
ment of Mediterranean anemia in 
patient department, 359 
erythroblastic (Cooley's), familial, 740 
erythroblastic; (Cooley’s), familial, 
iron tn, 15 
erythrocyte survival studies, 1135 
in twins nourished with goat's milk, 568 
megaloblastic; variable response of patients 
to vitamin Bis, 1136 
splenic ; panbematopenia in chil- 
ren, 


Anesthesia ; of pediatric an- 
aesthesia, 
cardiac Paco il during anesthesia and 
operation in patients with congenital 
heart disease and cyanosis, 566 
for surgical treatment bronchiectasis in 
children, 1144 
Anglocardiography: See Hi 
Angloendothelioma; primary hemangioendo- 
thelioma of liver in infancy, 346 
Angioma: intracranial haemangioma causing 
convulsions, 162 
of basal ganglia, 162, 573 
Angiosarcoma of orbit, 915 
Anglin, C.: Poliomyelitis; clinical, epidemio- 
logic and laboratory study, 947 
Anhidrosis: See under Sweat Glands 
Ankle, congenital defects of fibula; recon- 
struction of external ankle, 585 
Ankyloglossia: See Tongue 
Anomalies: See Abnormalities and Deform- 
ities; and under names organs and 


regions 
Anorexia Nervosa: See Appetite, disorders 
Anoxia: See Oxygen, deficiency 
Antibloties: See also Aureomycin; Penicillin ; 
Streptomycin 
tole in pediatrics, 765 
tt and Antibodies; effects of 


out- 


Cough 
Amnion; hydramnios associated with foetal 
intestinal obstruction caused by syphilis 
of small bowel, 735 
Amphetamine, accidental 
amphetamine (benzedrine®) sulfate 
25 month old child, 766 
benzedrine® and dexedrine® in treatment 
of children’s behavior disorders, 908 
Amylase ; sulfonamide compounds and amylase 
in children, 152 
Amylodiastase: See Diastase 
Anaphylaxis and Allergy: See also Asthma; 
Food, allergy; and under names of vari- 
ous substances 
advantages of early recognition and treat- 
ment of allergic disorders in infancy and 
childhood, 761 
allergy in diarrhea and anal pruritus, 524 
allergy in oxyuriasis, 355 
attempts at prophylaxis against serum 
sickness, 
early recognition of tendencies in 
infancy, 
growth patterns of allergic children; statis- 
tical study using grid technique, 760 
Management of allergic child, 7 
pediatric allergy, 1117 
pediatric allergy, courses in, 1077 
a ja allergy, research fellowships in, 


paychological aspect of allergic skin reac- 

tions in childhood, 589 
benzamine hydrochlo- 
ride) versus specific tion in 
of pollinosis; comparative 


. J. A.: Effects of of anti- 
body “formation on metabolism of specific 
amino acids, 1131 

on 
hemopotesis in adult “male rat, 581 
Anemia, erythroblastic; chances of survival 
in von Jaksch-Hayem-Luzet anemia, 152 


intoxication by 


of antibody formation on metabolism of 
specific amino acids, 1131 
rimental hypersensitivity; study of re- 
ationship of antibody production, serum 
complement activity and development of 
pomeiens lesions in response to single, 
arge injections of heterologous plasma 
protein, 1130 
quantitative method for measuring Hemo- 
philus pertussis antibody 362 
Antihyaluronidase: See Hyaluronidase 
Antimony and Antimony Compounds: See 
Leishmaniasis 
Antisepsis and Antiseptics: See also Germi- 


cides 
bowel healing as influenced by intestinal 
antiseptics, 571 
Anus: See also Rectum 
abnormalities, 516 
fissures, 527 
— See Fistula 
mperforate, 516 
nfammation, 528 
pony See Pruritus, Anal 
Aorta; coarctation, 604 
coarctation in children; diagnosis, 889 
coarctation in neonatal period, 888 
— of aorta and aortic isthmuses, 


high ventricular septal defect with slight 
dextroposition of aorta (Eisenmenger 
type) which presented clinical features of 
patent ductus arteriosus, 563 
Aphasia; but is it? 908 
techniques in management of 577 
Appendicitis; appendical abscess in 4 month 
old child, 59 
foreign body in 7 month old child, 


histopathologic on appendicitis 
in measles, 880 
oxyuriasis of, mimicking acute 
appendicitis, 525 
Appetite, disorders; anorexia nervosa in chil- 
dren, 517 
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Appetite—Continued 


Azorubin Bee Liver, function tests 
See 


fibrosis of pancreas and 
duodenal mechanism in aon te in- 
ereased appetite, *91 

Appleton, J.: Effects of large loads of elec- 
trolytes, 926 

Appointmests, 1076 

Apt, L.: Disseminated visceral lesions asso- 
ciated with extreme eosinophilia; pathe- 
logic and clinical observations on syn- 
drome of young children, 1138 

Arachnodactyly; neurologic and paychologic 
abnormalities in children with arach- 
nodactyly (Marfan’s syndrome), 75% 

Arieff, A. J.: Evolution of neurologic signs 
of early anterior poliomyelitis, *973 

Armed Forces Personnel: See Military Medi- 
cine 

Arms; rare congenital maiformation, 876 

Arsenic and Arsenic Compounds; influence of 
BAL on toxicity and chentotherapeutic 
activity of mapharsen, 360 

rteries: See also Aorta; Coronary Vessels 

preliminary observations on use of human 
arterial grafts in treatment of certain 
cardiovascular 739 
‘ isolated pul ry 


b 
stenosis, 600 
pulmonary; hitherto unrecognized tendency 
to development of widespread pulmonary 
vascular obstruction in patients with con- 
genital pulmonary stenosis (tetralogy of 
Fallot), 1093 
pulmonary; observations on lit 
operated on for 7 
stenosis, 886 
pulmonary; oxygenation studies in con- 
genital pulmonary stenosis, 
Arthritis: See also Rheumatism 
juvenile rheumatoid, 584 
rheumatoid, agglutination with hemolytic 
streptococci in, 586 
Ascorbic Acid; comparison of ascorbic acid 
content of plasma and of whole blood as 
criteria of nutritional status, 722 
from mustard greens, human utilization, 
136 


influence of stabilizers in fruits and vege- 
tables, 331 
relation to acute burns in man, 356 
relationship between ascorble acid and 
phagocytic activity, 135 
vitamin C in infants, 723 
Asphyxia; erythrocytometric formula and 
reticulocytes in normal newborn, pre- 
mature and asphyxiated infants, 333 
Asthma; bronchial, in infants and children— 
diagnosis and treatment, 344 
clinical and experimental studies with 
orthoxine in treatment of bronchial 
asthma, 1116 
clinical effects of epinephrine by inhalation : 
survey, 357 
food sensitivity in 100 asthmatic children, 


in children; treatment with radium naso- 
pharyngeal applicator, 1098 
induction of asthmalike attacks in subjects 
with “idiopathic” asthma, 760 
inhalation of 
isopropylaminothanol (norisodrine sulfate 
dust), 1116 
measurement of changes in vital capacity as 
means of detecting pulmonary reactions to 
inhaled aerosolized allergenic extracts in 
asthmatic subjects, 760 
present-day treatment, 174 
Atabrine: See Tuberculosis 
Ataxia; acute cerebral tremor and ataxia in 
young children, 907 
acute in 20-month-old female, 905 
Atropine; intoxication in infancy, *855 
Aureomycin; action on experimental murine 


and clinical 
with emophilus influenzae, 


urinary excretion of, 595 
aay Ka Delta award for research in 
lic surgery, 1076 


>: See Meningococe!; Pneumo. 
cl; Salmonella; Staphylococci; Strep- 


diphtheria: See Diphtheria 

enterococe! , experimental enterococea! food 
poisoning in man, 898 

gram-negative, experimental basis for pre- 
diction of therapeutic efficacy of strep- 
temycin in infections caused by, 1120 

gram-negative, origin and of 
sistance toe streptomycin, 

acute caused by, 

21 

Hemophilus influenzae: See also Men-~- 
ingttis 

Hemophilus inf in 
treatment of and clinical 
infections with, 1132 

influenza; See Influenza 

oligodynamic action of metaliie 
and of metal alloys on certain 
and viruses, 131 

See Dysentery 
action of substances 

which enhance bacterial invasiveness, 


869 

variants of Escherichia coll, Pseudomonas 
aeruginosa and Bacillus subtilis requiring 
streptomycin, 330 

Bactericides: See 

Badger, G. F.: cute ponstreptococcic 

Bagnetto, L.: Mechanism of impaired pul- 
aca diffusion of oxygen in congenital 
heart disease, 1135 

BAL; efficacy of BAL (2,3-dimercaptopro- 
panol) in treatment of experimental lead 
poisoning in rabbits, 361 

influence on toxicity and chemotherapeutic 
activity of mapharsen, 360 

ingestion of mercury as probable cause of 
acrodynia and its treatment with dimer- 
caprol (BAL); report of 2 cases, 762 

Banti'’s Disease: See Splenomegaly 

Barbital and Barbital Derivatives; electro- 
encephalography of newborn; brain 
potentials of babies bern of mothers given 
meperidine hydrochloride (demerol hydro- 
chioride®), vinbarbital sodium (delvinal 
sodium) or morphine, *996 

severe allergy to (luminal) tn 
child, 355 

Barnett, H. L.: Metabolic observations on 
infant with congenital adrenocortical in- 
sufficiency with viriliam, 1123 

Barta, L.: Water-reabsorbing capaci of 
— system in newborn and in infants, 
*46 


Bass, M. 


elements 
bacteria 


Glycogen disease, 406 

Bauer, A. R.: Respiration of newborn Infant; 
variation in respiratery minute volume 
with change in per cent of oxygen in 
respired mixture, *611 

Baumann, M. L.: Acid-base equilibrium and 
oxygen, hemoglobin and hematocrit levels 
in premature infants, 372 

Physiologic and chemical response of pre- 

mature infants to oxygen-enriched atmos- 


phere, 371 

BCG Vaccine: See Tuberculosis 

oF R.: Active immunity in tetanus, 

Beck, C.: Effects on certain forms of metal 
retardation of altering cerebral blood 
flow, 397 

Beef; effect of canning, roasting and corning 
on biological value of proteins of western 

finished on either grass or grain, 


720 
Behavior; disorders, benzedrine and dexedrine 
in treatment of children’s, 908 
*, subject of orderly or lawful behavior, 
65 


Belknap, W. D.: 
mental retardation of altering 
blood flow, 397 


Effects on certain forms of 
cerebral 


5 
Bacifii: See Bacteria 
Bactert 
t 
4 
4 
i 
is 
| 
H 
= ha 
te 
in treatment 
infections 
1132 
= 
: 


6 


treatment of Blood-—Con 
al aspirations 


wert 
of bone marrow as 


guide to manag 
and appraisal of *1031 
metabolic rate in obese 


wi special 
limb leads and chest leads, °449 
Bigler, J. A.: Clinical observations on new 
sulfonamide (gantrisin), *785 
Bile; role in absorption of steroid hormones 
from gastrointestinal tract, 897 
Bile Ducts; Dillary obstruction 
with icterus gravis neonatorum, 572 
choledochus cyst, 896 
Bitharziasis: See Schistosomiasis 
Bilirubin: See Blood, bilirubin 
See Vital Statistics 
; in American Colonies, 927 
Bismuth Compounds: See 


Blackmore, B.: Prothrombiu studies on blood 
of premature infant and value of vitamin 
K therapy, 770 
Biadder, bilharzial carcinoma of, 754 
ealcull in young female children, °684 
neoplasms in childhood, 1108 
Blalock Operation: See Heart, abnormalities 
Blank, H.: Infections with virus of herpes 
simplex, 951 
Biattner, BR. J.: Encephalitis; isolation and 
identification of virus from body fluids 
in human subjects, 952 
severe erythema ‘of pluriortfictal 
ty (Stevens-Johnson ay ); re- 
ting in blindness in patient treated 
with trimethadione (tridione), 762 
Bloch, H.: 
plicated by hemiplegia, 
Blood ; acid-base equilibrium 
h ah it levels in 
mature infants, 372 
amino nitrogen, effecta of insulin and an- 
terior pituitary extract in eviscerated 


rats, 58 
bilirubin; variability of serum bilirubin 


4 wan in normal children, 153 
Erythrocytes; Leukocytes 
wells thrombocytopenic pur- 


of 3 with 1 = 
ference changes "in "megakaryocytes 


PP. ES evaluation of hepatic function tn 
newborn infants by means of chemical 
study of cord blood, 

chemistry: serum potassium, magnesium, 
Ts calelum levels in diabetic acidosis, 

3 


cholesterol: serum cholesterol level of + 
maturely born infant and its onedhan, 


3s 

circulation; changes in fetal circulation at 
birth, 557 

cireulation; hemodynamagram; fetal, nor- 
mal and abnormal blood circulation de- 
picted by new method, 739 

coagulation: penicillin, streptomycin 
eumarol and: thromboplast ie properties of 
penicillin, 887 

thromboplastin in human milk, 
8 

collection of arterial blood without con- 
tact with air, 766 

comparison ascorbic acid content of 
plasma and of whole blood as criteria of 
nutritional status, 722 

diseases; See Anemia; Erythroblastosis, 
Fetal; Hemophilia ; Leukemia ete. 


tinued 

formation; effects of hypephysectomy, cas- 
tration, and testosterone propionate on 

hemopotesis in adult male rat, 581 
glycogen; total and fractionated cogen- 
emia and glycogen ts 
bone in 2 of hepatic 

glycogenesia (von Gierke). 
groups; brain damage in child; sequela of 
maternal isoimmunization with factor, 


tron ; pod fron in familial ‘erythroblastic 
(Cooley’ anemia, 152 
iT in wh cough, 878 


lipase; effect of vitamins A and Ds in 
large single on plasma lipase of 
healthy and of tuberculous children, 1081 
phosphorus, various fractions studied par- 
allel with eurve after admin- 
in juvenile diabetes 


plasma fractions in hemophilia, 153 

porphyrins; identification and crystalliza- 
tion in blood of child bes light sensitive 
(congenital) 1125 


udy of 


41. 


eczema, 


experimental 


in 
ced by amino acid infusions, 
studies of lobulins: 
tation from 
. in various states, 


pt studies of cryoglobulins; unusual 
ra associated with presence of high 
of cryoglobulin (cold pre- 
itable serum globulin), 339 
prothrombin ; idiopathic hypoprothrombine- 
mia and hemorr ic diathesis, 152 
new for determination 
of prothrombin practice, 741 
prothrom studies on of premature 
a and value of 


See subheads under 
f hyperinsulinism, 967 
of on insulin 
secretion as determined with 
Pancreas in perfusion a 
sugar; lycemia an 
rhachla pnet halus ; contribu- 
tion to physiopathologic ledge of ner- 
we regulations of glycogen metabolism, 


taneous 
serum at 5° 


sugar; use of mesoxalyl urea (alloxan) in 
Geetment of infant with convulsions due 


blood levels in man, 137 

transfusion; establishment of 
clinic ; treatment of Mediterranean anemia 
in outpatient department, 

urea; azotaemia in infancy, 887 

urea; relation between serum urea concen- 
tration and protein consumption of nor- 
mal individuals, 330 

by in healthy infants treated with tron, 

vitamin A content of human plasma as in- 
dex of carotene utilization, 137 

volume; hypervolemia in mice bearing 
granulosa cell growths; time of 
and some ee physiological 

chemical changes, 


clearance to 


Beli, W 
ement 
#35 
Benzedrine®: Bee Amphetamine 
Benzoates ; comparison of effect of caronamide i 
and benzoic acid on penicillin plasma 
concentrations, 330 
Benzote Acid: See Bensoates 
Berenberg, W. : relaxation Rh factor, 555, 943 
Beribert ; in endemic sub-tropical in 
inhibitor In human serums of hyaluronidase 
Besosin, Electrocardiograms of normal produced by strain of hemolytic strepto- 
duction, serum complement activity an 
a development of ~~ lesions in re- 
4.0 ae sponse to single, large injections of 
heterologous plasma protein, 1130 
proteins; hypoproteinaemia, 721 
proteins; hypoproteinemia and plasma 
transfusion, 341 
proteins ; 


7 


» American Association Seon Revisws—Continued 
School Guide: 


Vessels : al 
lartes "Cardiovascular System 
heart and great 
vessels offspring A vitamin A-defictent 


school children, °69 
effects of caloric restriction, 1078 
; im pyridoxine deficient mice, 172 
pituitary dwarfism with dis- 
in ossification and water 


tion in Congenital Heart 
Disease: Clinical and Physiological St 
in Infants and Children; A. Courna 
Himmelstein 


Internes, ar Practitioners and Pedi- 
atriclans; W. Davison, 1151 
Diabetes and Its J. H. Barach, 


Enuresis or Bedwetting; BR. Batty, 976 
Failures in Psychiatr 
by P. H. Hoch, 1149. 
Formula para determinar la racion ali- 
mon 


Nursery 
tlee for Teachers and Parents ; 
Bon 


Obesity General 

Treatment of P ag Patient ; 
Rynearson and C. F. Gastineau, 609 
Pediatric M. 

M. K. Belton, 

Peaigrees nf Negro. Families; R. B. Gates, 


Polio and Its Problems; R. BH. Berg, TT 
Poliomyelitis : 
Presented at First Conference, 1948, 610 
Epilepsy; A. EB. Walker, 


Premature Infants: Manual for Physicians ; 
C. Dunham, [71 

Paychodynamics and Allergic Patient; H. 
A. Abramson, 1148 

Recent Advances in Oto-Laryngology; BR. 8. 
Stevenson, 608 

Recent Advances in Respiratory Tubercu- 
losis; F. RB. Heaf and N. L. Rusby, 771 

Recent Studies in Mechanisms of Embryonic 
Development; EB. J. Boell and others, 773 

Stuttering; C. Van Riper, 972 

Technique of a ae for Cerebral Palsy 
Child; P. Egel, 

Twenty Years’ wi 

Endocrine Glands; P. N ns, 


month-old child, 597 
Boshes, B.: Svolution of neu 
early antertor pollomyelitis, 3 
: Treatment of edema in disease 


polymyxin and 
Brain ; abscess ; 906 

acute cerebral ‘Somer and ataxia in young 
children, 907 

angioma of basal ganglia, 162 

chorioretinopathy associa’ with other 
evidence of cerebra) damage in childhood - 
ot unknown origin 
from 

damage ‘In child; sequela of maternal iso- 
immunization with" B factor, *495 

effects on certain forms of mental retar- 
dation of altering cerebral blood flow, 397 


analysis 
encephalographic studies, °223 
electroencephalography in childhood, 963 
electroencephalography of newborn, 1138 
electroencephalography of newborn; brain 
potentials of babies born of mothers given 
meperidine hydrochloride (demerol hydro- 
chioride®), vinbarbital sodium (deivinal 
sodium) or morphine, *996 
eae! use of carbogen® in chil- 
encephalopathies prophylactic per- 
tussis vaccine, 
on to lethal thallium 


nacido pr ; 


aney, 
Histopathology of Peripheral and Central 
B 


Nervous Systems; G. B. Hassin, 194 

Isotopic Tracers and Nuclear Radiations 
with to Blology and Medi- 
cine ; Siri, 1151 


Memorien ‘Fighty Years; J. B. Herrick, 
Morbus Caeruleus: Analysis of 114 Cases 


of Congenital Heart Disease with Cyanosis ; 
edited by E. Mannheimer, 1152 


intracranial heemangioma causing con- 
vulsions, 162 
hernia intranasal (sphenopharyngeal) 
encephalocele, 142 
pheumocephalus ; and 
giycorrhachia = from; ribution 
phy siopathologic of 
regulation of glycogen metabolism, 751 
poliodystrophia cerebri progressiva (in- 
fantilis); report of case, 749 
spongioblastoma of fourth ventricle, 596 
tumor, diagnosis in children, 574 
; effect of inanition on mammary gland 
development and lactation, 134 
enlargement of, 601 


| 
Blood Banks 
Blood Pressi and Prac- 
bryoma (WV BR. Kellogg. 
Ta 
Bones: See also under names of bones 
‘ absorption of calcium and its deposition in bar 
; bone as studied with aid of radioactive he 
1137 
nges in grow’ Vitamin on 
3 depleted rats and course of repair, | ml 
diseases: See Osteltis; Osteomyelitis; ete. ie 
treatment of fragilitas ossium, 
4 172 
4 growth; carpal and eptphysial develop- 
ment, another index of nutritional status Seed 
of r 
growth 
growth 
metabolism. 1113 | is 
marrow ; in treatment of 
leukemia in ; sertal aspirations 
¢ of bone marrow as guide to management ce 
3 and appraisal of treatment, *1031 
pathology ; infantile cortical hyperostesis, 
; pathology ; poisoning due to excess vitamin 1148 ey 
¢ A; its relation to infantile cortical hyper- Your Child or Mine: Story of Cerebral Cae 
ostosis, 404 Palsied Child; M. L. BH. Burton, 971 
roentgenographic changes in long bones of 
leukemic children treated with “amin- 
opterin,” 1126 
: tuberculosis, multiple cystic, 584, 883 ; aa 
tuberculosis, cystic, associated with 
circumscribed a, 602 
tumors; chondromyxoid fibroma; distinctive q 
is benign tumor likely to be mistaken espe- Bee 
clally for chondrosarcoma, 756 
Boox Reviews: 
: Advances in Pediatrics, Volume 3 (1948) ; an 
edited by 8. Z. Levine, A. M. Butler, 
es L. B. Holt Jr. and A. A. Weech, 772 nd 
£ Raby is Born: Story of How Life Begins; 
i 
: electroencephalography; effect of wheat 
man, 1150 
Compleat Pediatrician: Practical, Diag- 
nostic, Therapeutic, and Preventive Pedi- ps 
atrics for Use of Medical Students a 
Fundamentals of Internal Medicine; W. M. - 
Yater, 1151 
Handbook of Orthopaedic Surgery; A. BR. a 


Breast See Infant Feeding 
Breast See Milk, buman 


E Diagnosis of hyperinsulinism, 


Brocg's Dermatosia: See Erythroderma 
Bronchi; bronchogenic cysts of mediastinum, 
in experimentally 


11006 
changes induced cystic 
degeneration of pancreas, 
mycosis; bronchopulmonary geotrichosis in 
children, *82 
spasm; comparative study of action of 
various sympathomimetic amine aerosols 
in counteracting dyspnea and broncho- 
om induced by histamine and by 
acetyl-beta-methylcholine, 1115 
m; histamine antagonists; serosolized 
antihistamine drugs in prevention of 
histamine bronchospasm in guinea pigs, 


Bronchiectasia; advantage of treatment in 
children in special environment, 1100 
anesthesia for surgical treatment of, 1144 


Cardiovascular System--—-Continued 
preliminary observations on use 
arterial grafts in treatment 
cardiovascular defects, 739 
Caries, Dental: See Teeth 
: Bee Sulfonamides 
See also Vitamins, A 
preservation in dehydrated vegetables, 873 
Vitamin A content of human blood 
as index of carotene utilization, 137 
Carpus: See Wrist 
Casein; effects of various levels of thiamine 
and riboflavin intake upon utilization of 
aa supplemented with methionine, 


of 
of certain 


influence of concentration of mixtures of 
various components of vitamin B complex 
on biological value of casein and on 
economy of food utilization, 138 
Cassels, D. E.: Studies of cyanosis and 
polycythemia, 1134 
Castration, effecta of mean castra- 
» d testosterone propiona’ on 
is in oat male rat, 581 


factors leading to production in chiidh 
and its prevention, #04 

following aspiration of timothy grass, 

clinical survey of 160 cases, 


in 6 year old boy with lobectomy, 345 
segmental of pathologic lesions, 
937 


surgical treatment in childhood with refer- 
nee to regenerative capacity of lungs, 
41 
surgical treatment in children, 1143 
Bronchopneumonia; penicillin therapy in 
bronchopulmonary complications of whoop- 
ing cough, 144 
Bronchoscopy; aspects of pulmonary sup- 
puration in children, 1143 
Bronstein, 1. P.: Enlargement of breast, 601 
Brown, M.: Evolution of neurologic signs of 
early anterior poliomyelitis, *973 
Brownlee, W. M Paroxysmal supraventricu- 
lar tachycardia in infancy; review of 
treatment and report on infant treated 
= methacholine (mecholy!®) chloride, 
38 


Bruch, H.: Paychotherapeutic aspects of 
pediatric practice, 019 

Brunhofer, A.: Millary tuberculosis simu- 
lating acute rheumatic fever, *676 

Breoza, H.: Evaluation of hepatic function in 
newborn infants by means of chemical 
study of cord blood, *988 

Buddingh, C. J.: Causation of ekiri, 
fatal disease of Japanese children; clini- 
eal and bacteriologic studies, 949 

Burns; ascorbic acid, thiamine, riboflavin and 
nicotinic acid in relation to acute burns 
in man, 356 

extensive cutaneous, 1114 
study of burns and scalds in children, 355 

Butler, A. M.: Use of parenteral potassium 
therapy in surgical patients, 1129 

Rutter; some studies on nutritive value of 
butter fatty acids, 547 

Buttermilk; experimental researches on, 1079 


boner J.: Polsoning due to excess vitamin 
its relation to infantile cortical hyper- 

Calcium; absorption, and deposition in bone 
as studied with aid of radioactive calcium, 


1137 
Caleull; See Bladder; Kidneys 
Cancer: See also Tumors, and under names 
of organs and regions, as Gallbladder 
childhood, 591 
Capillaries ; resistance in scarlet fever, 
Carbogen®: See Brain, So 
Carbohydrates; cirrhosis of liver an 
logic carbohydrate metabolism, 0 
Carbon Tetrachloride; cystic change in 
creas, experimental production by, *6 
Cardiovascular System; combined use 
angiocardiography cardiac catheter- 
ization In diag € anom- 
alles, 884 


Catheterization: See Hea 
Caulfield, E.: Multiple births in American 
colonies, 927 
Celiac Disease; celiac syndrome, 900 
etiologic factors in, 936 
in identical twins, 1103 
intestinal absorption of — A from 
olly and aqueous media in patients with 
celiac syndrome, 723 
Cereals; comparative growth values 
of proteins of cereal grains, 
nutritive value of cereal sone in human 
subjects, 134 
“~~ of enriched cereal in child feeding, 


Cerebral Palsy: See Paralysis 
Fluid; antistreptolysin content, 


hyperglycemia and hyperglycorrhachia from 
pneumocephalus; contribution to physio- 
pathologic knowledge of nervous regula- 
tion of glycogen metabolism, 751 

acute poliomyelitis; changes in total 
ee and cell counts on serial study, 


in 


isolation of toxoplasma from cerebrospinal 
fluid of living infant in Holland, 733 
relation of reducing sugars of spinal fluid 
during tuberculous meningitis to reducing 
power of streptomycin, 1091 
specific gravity of spinal fluid during strep- 
tomycin. treatment of tuberculous menin- 
gitis, 1091 
Chandler, C. A,: Awtreomycin in treatment 
of experimental and clinical infections 
with Hemophilus influenzae, 1132 
Charcot-Leyden Crystals; study of conditions 
necessary for their formation, 177 
Chemotherapy: See also under names of dis- 
eases and therapeutic agents 
influence of modern chemotherapy on mor- 
tality rates, 1082 
Chest: See Thorax 
Child Development ; 
their own pace: 
clency, 9 
clinical supervision of, 874 
developmental esata its task and pos- 
sibilities, 16 
focal points in, 1082 
individual’s adjustment to society, 1105 
on ac of orderly or lawful behavior, 
5 


affecting adjustment in 


children to set 
ing human effi- 


bull 


factors 


1 
paranatal 

childhood, 166, 931 

ogtram to foster adjustment in young 
children, 907, 919 


role of developmental diagnosis in pedi- 
atrics, 576 
Child Welfare: See also Infant Welfare 
children’s health centres and their uses, 


follow-up of medical recommendations, 139 
Children: See also Infants; Newborn In- 
fants; Pediatrics; Schools; ete. 


8 
= 
i, 
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Children-—Continued 
to psychiatric problems in child- 


*T91 
: See also under names of diseases 
diseases, place of oral penicillin im, 595 
diseases; relation of iliness patterns in 
== to ordinal position in family, 
diseases, role of antibiotics in, 765 
diseases, streptomycin in, 763 
diseases, use of caronamide in, 1118 
wth: See Growth 
ith of British school child during war 
years, ot 
t « w persistence 
=. stature in school 


nervous and mental disabilities: See Ner- 
vous and Mental Disabilities 
nutrition: See Nutrition 
parent child relationship and child's self- 
regarding sentiment, 
underdevelopment in, 553 
See Pneumonia, tn ani- 


Choledochus : See Bile Ducts 
Chondodendron Tormentosum (intocostrin®) 
See Tetanus 

Chondrodysplasia: See Dyschondroplasia 

Chor, H.: Evolution of neurologic signs of 
early anterior poliomyelitis, *973 

Chorioretinitis: See Retinochorolditis 

Christo, E.: Adrenocortical “sugar-fat-nitro- 
gen” hormone as measured by urtmary 11- 
17-oxysteroid-like substances and 
counts of circulating eosinophils, 385 

Cirrhosis: See Liver 

Clapp, F. L.: Protamine tetanus toxoid, *10 

Cleft Palate: See Palate, cleft 

Clifford, 8. H.: Prevention and control of 
infection in nurseries for premature in- 


37 
Clubfoot: See Foot, deformities 
Cold; effects of thiouracil feeding op resis- 
tance to low environmental temperature, 


Colds: See Respiratory Tract, diseases 

Colic, infantile, in institutions, *666 

Colitis, chronic ulcerative, 521 

Colon; atresia, 512 

duplication, 512 

familial adenomatosis or 

malignancy developing in 
in male twins, 746 

megacolon, 513 

Comph logic and biochemical 

studies in infants and children with 

fal reference to rheumatic fever; 
complement titers in normal and in ab- 
normal conditions, 

Complement Fixation; studies on Q fever; 
complement-fixing antibodies in meat 
packers at Fort Worth, Texas, 732 

studies on Q fever; persistence of comple- 
ment-fixing antibodies after iy ac- 
quired infection, 732 

use of complement-fixation technic in 
analysis of 2 institutional outbreaks 
of mumps, 728 

Concentration Camps; pediatrician reports on 
Dutch concentration camps, 361 

Conjunctiva; nevi, 353 

acute, caused by Hemophilus, 


See also Epilepsy 
intracranial haemangioma causing convul- 
sions, 162 
use of mesoxalyl urea (alloxan) in treat- 
ment of infant with convulsions due to 
904 
Cooke, Influence of heat on water 


and acabianes balance of infants, 1128 
erythroblastic 


Cooley's Anemia: See Anemia, 

Cor Pulmonale: See Heart 

Coramine®: Sce Nikethamide 

Coriell, L. L.: Infections with virus of her- 
pes simplex, 951 

Cornea ; peenenane and familial megalocor- 


nea, 
verticitlata, 174 


9 


Coronary Vessela; coronary arteries of in- 
fants, 340 

effect of uikethamide on coronary blood 

flow and cardiac oxygen metabolism, 


Corrections im article entitied “Cystic 
Change tn the Pancreas Its Experi- 
mental Production.” by P. V. Vighelyi; 
T. Kemény, and J. Sés (79:67, (Jan.} 
1950), 407 
in article entitled “Fibrosis of Pancreas 
in Infants and Children: Statistical St 
of Clinical and Hereditary yy by 
U. Lowe; D. May, and 8. Reed 
(78: 354, 360, and 361, 


194 
in directory of pediatric societies (70: 204 


in review of book “Cardiac Catheteriza- 
tien tn Congenital Heart : 
Clinical and Physiological Study in In- 
fanta and Children.” by A. Cournand; 
J. Baldwin, and A. Himmeistein 
(79: 969 {May} 1950), 
Cranium; cranio-facial dysostosis of Crou- 
zon; report of case in which malforma-~- 
tion occurred in 4 generations, 875 
eraniolacunia; report of 6 cases with re- 
view of literature, 756 
lacunar skull (Lackenschiidel) of newborn ; 
report of T cases, 1084 
osteomyelitis of face and skull, 176 
recognition and treatment of increased in- 
ew gg pressure in infancy and child- 
ood, 3 
Creatine and Creatinine; effect of dietary 
restriction of B-complex vitamins and pro- 
tein on excretion of creatinine by human 
subjects, 136 
Croup, Infectious; etiology, 157 
Hemophilus influenzae type B croup, 892 
virus croup, 892 
Cryoglobulin See Blood, proteins 
Cryptorchism: See Testes, undescended 
Curare: See Poliomyelitis 
Cushing, M Effects of large loads of elec- 
trolytes, 926 
Cushing Syndrome, in children, 913 
Cushman, M.: Adjustment of electrolytes 
aoe water following premature birth, 


Cyanosis; See also Heart, abnormalities 
effects of nitrates in rural water supplies 
on infant health, 139 
in infants, with nitrates in drinking water 
as cause, 885 
physiologic background of fetal anoxia at 
birth and cyanosis in newborn, *1 
studies of cyanosis and polycythemia, 1134 
3 new syndromes causing persistent cyanosis 
which are compatible with life for number 
of years, 964 
Cystine and Cysteine; cysteine and related 
compounds in ¢ of yeastlike phase 
of Histoplasma capsulatum, 868 
Cysts See under names of organs and 
regions, as Bile Ducts; Eyes; Lungs; 
Mediastinum; Mesentery; Ovary; Pan- 
creas; ete. 


Variable response of patients 
with megaloblastic anemia to vitamin 


Bu, 1136 

Darley, W.: Prevalance of rheumatic heart 
disease at high altitw *205 

Darrow, D. C.: Influence if heat on water 
and electrolyte balance 6f infants, 1128 

Davies, J. A. YV.: Follow-up study of 
patients who have recovered from men- 
ingitis, 958 

Davis, B. C.: Electroencephalography of 


newborn; brain potentials of babies bern 
of mothers given meperidine hydrochioride 
(demerol hydrochloride®), vinbarbital 
sodium (deivinal sedium) or morphine, 


996 
Davis, D. J Acute conjunctivitis caused by 
Hemophitus, *211 
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tension and 


ehildren, 891 


formities; and under 
and regions 

Delvinal Sovlium: See Barbital and Barbital 
Derivatives 

Demerol: See Barbital and Barbital Dertva- 


tives 
Dental Caries: See Teeth 
Dentition: Bee Teeth 
Dermatitis; atopic; some in in- 
f and childhood, 91 
contact; results of 312 patch tests with 


observations on technic, 763 
Dermatomyositis in childhood; report of 4 


: See Adrenal Prepara- 


tions 
Dexedrine®: See Amphetamine 
Dextrin-Maltose; mixtures in infant feed- 


ing, 

Dextrose; biochemical and hemodynamic 
changes following subcutaneous injection 
of glucose solution, T17 

changes of serum potassium level in course 
of double glucose tolerance tests, 872 

Diabetes Insipidus; treatment with antihyp- 
notice drugs, 755 

Diabetes Mellitus; juvenile, with hepatomeg- 
aly, treated with lipocatic, 

protamine zinc-insulin in treatment of in- 
fantile diabetes, 914 

resistance of young rabbit to diabetogenic 
— of alloxan, 168 


"lovee. in diabetic acidosis, 1113 

10 years experience in Helsingfors, Fin- 
land, with treatment of diabetic children 
with “free diet,” 58 

10 years experience with Finnish diabetic 
children on “free diet,” 583 

various fractions of bleod phosphorus 

studied parallel with glycemic curve 

after administrations of glucide in juve- 
nile diabetes mellitus, 1112 


Diarrhea, 519 
acute diarrheal disorders newborn in- 
fants erespondence), 1073 
acute diarrheal disorders newborn in- 


fant; differential diagnosis, 698 
acute, In infancy, 158 
allergy in, 524 


epidemic breast-fed newborn in- 
ants, 4 

— of infectious lymphocytosis with, 

epidemic, newborn during and after 
neonatal *1008 


; transmitted to 

and to private homes, 

treatment of —— diarrhea with 
tomycin and oral amigen® mixture 

use of (dihydrocodeine bitar- 

trate) im treatment in infants and chil- 


cardiac | 

produced by “endocrine kidney,” 351 

Digestive pe hypoevolutism in chronic 
diseases 346 


obstruction 


H.: Acute 
Pharyngitis 1140 
combined immunization 
diphtheria, tetanus and 
bern infants; duration of antibody hovel; 
antibody titers after booster dose ; 
fect of passive immunity te diphtheria 


against 
in new- 
active 


immunization with diphtheria 
toxoid, 7 


30 
diphtheritic intoxication ; ene in 
therapy o' 


encephalitis in, 640 

fluorescein circuiation times in, 729 

intravenous treatment with diphtheria 
toxoid, 1088, 9 


oculoresptratory refiex in healthy and sick 
children, 1750 
pulse rate and temperature in, 145 
tonsillectomy in carriers, 879 
typing of diptheria bacilli in clinical 
Directory of Pediatric societies, 195, in 
Diuresis and retics ; diuretic factor present 
in normal dog, human and dialyzed 
human urine, 753 
urinary excretion of electrolytes during 
osmotic diuresis, 1128 
Diverticula: See Heart, abnormalities 
Dodd, K.: Causation of ekiri, highly fatal 
disease of Japanese children: clinical 
studies, 949 
Vv. B.: Encephalitis in diphtheria, 


Donohue, W. L.: Rh factor, 943 

Douglas, B. H.: Tuberculous endogenous rein- 
fection; 20 year follow-up study of 
—— after removal from contact, 
“4 


Drugs; pharmacology of new drugs useful in 
pediatric practice, 591 
Ductus Arteriosus, Patent; anglocardiography ; 
its use in diagnosis, 1004 
surgical treatment, 153 
surgical treatment; report of 5 cases, 565 
Dunsky, 1: Resistant rickets, *409 
ital obstruction, 746 
enterogastrone. and the “duodenal 
ism” in relation to ge appetite in 


fibrosis of the pancreas, *9 


perforation by ingested 


symptoms suggesting disease 


5 
Dawson, K. E.: Tiek ; report of Diarrhea-—Continued 
case in Philadsiphia’ epidemic nausea, vomiting and diarrhea of 
oo Day, E.: Action of aureomycin, of polymyxin newborn, 765 . 
hee B and of streptomycin on experimental and diarrhea of new- 
born, 
ae outbreak of nausea, vomiting and diarrhea 
cee total oxygen consumption of rats, 1138 
aa Mental status of children who have recov~- 
ered from erythroblastosis fetalis, 394 
Deafness: See also Hearing 
ee experimental program for hard of hearing 
following epidemic (mumps); re- 
port of case in dren, 1101 
eee parent participation in teaching speech to vitamin K in, 520 
cede deaf child, 891 Diastase; sulfonamide drugs and amylodi- 
children, 34! Diathesis, Hemorrhagic: See also 
rehabilitation of  aurelly handicapped idiopathic hypoprothrombinemia and 
of speech reading in rhagic diathesis, 152 
situa thromboelastography in differential diag- 
7 oe Deamer, W. C.: Abnormalities in secretion nosis of, 741 
eee of adrenal cortex, 333 Dicumarol: See Blood, coagulation : 
a Death, sudden; pathogenesis of so-called Diestrum: See Estrus 
thymic death, 169 Diet and Dietetics: also Nutrition; 
es Dechene, E.: Quantitative and qualitative Vitamins 
“os q bleod tests in treatment of congenital influence of diet upon nephrosclerosis, 
K syphilis by penicillin, 041 
Deficiency : See also Nutrition, 
ee Vitamins, etc.; and under names of vari- 1 
ie: ous diseases, as Beriberi 
pS ae dietary lesions of pancreas, *658 alimentary tract in infancy, 
Deformities i See Abnormalities and De- 
Digitalis and Digitalis Preparations; com- 
study of intravenous pigeon and 
oi travenous cat method in assay of digi- 
talis, 361 
i Dihydrocedeine Bitartrate: See Diarrhea 
Dimereaprol: See BAL 
Din: 
Dip 
Desoxycorticosterone 


aE... of war on infants’ dysentery in 


Budapest, 1 

Shigella infection of newborn, 708 
studies with Shigella dysenteriae {uote : 

effect of serums on experimental inf 

and intoxication in mice, 131 

inoma; of ovary in 4-year-old Pon 

with tast. linteally simula’ 

Wiims'’s tumor and adrenal neuroblastoma, 


Dysplasia, Hereditary Ectodermal : Seu Ecto- 
dermal Defect 
Dyspnea; comparative study of action of 
various sympa imetic amine aerosols 
beta-methyicholine, 1115 


9 


dysplasia of anhidrotic type, 
Eczema; attempt at classification of infantile 
dermopathies morphologically eczematous, 


355 
infantile, 917 


blood protein i 
in infancy and 763 
Edema; adjustment electrolytes w 
following premature birth (with special 
reference to edema), 1082 
treatment in disease of ta °272 


and the unconscious, 1121 

continuation course in ped 

course in cerebral palsy, 

courses in pediatric allergy, 107T 

modern psychiatry on medical 
9 


tatl or int in child psychiatry 
” for pediatrician at James J Put- 
nam Children’s Center, 918 

postgraduate education in pediatrics for 
general practitioners, 

aspects of pediatrics, 


Eggs; amino acids in urine of human sub- 
jects fed eggs or soy beans, 719 

Eblers-Danlos Syndrome, 

masked forms and ditary characteris 

thes, 175 

Ekiri, causation of highi fatal disease of 
Japanese children, 94 
idge, F. L.: Spinal acute pollo- 
myelitis; changes in total protein and 
cell counts on serial study, *633 

Electric Shock : 


See Electrotherapy 
Electrocardiogram: See under Heart 
Electroencephalography: See under Brain 
Electrolytes; adjustment of electrolytes and 
water following premature birth, $27 


Embryoma of kidney 


Urinary excretion of 
lic acids in normal 


and in 26 
loads of 


Wilms’s tumor, hypertension in, 75% 
Wiims’s tumor of kidney, 753 


Emotions: See 


also chosomatic Problems 
approach to psychiatric problems in child- 
hood, *791 
factors tn diarrhea and chronic ulcerative 
colitis, 521 
Emphysema 
airtvock in newborn period, 1084 
staphylococcal pneumonia with obstructive 
emphysema, 345 
Empyema; effect of treatment in infants with 
sulfonamides and 


thoracis in infants and children, 894 
Encephalitts See also Encephalomyelitis ; 


vaccination against 
of Bern 1941, 


in child, 162 

in diphtheria, °640 

isolation identification virus from 
bedy fluias ‘uman sub cts, 749, 952 


masked mumps - “halitis “nplicated by 
hemiplegia, *324 
pertussis, 147 
postmeasies, 334 
postvacctnation (correspondence), 559 
study of, 348 
Encephalocele: See Brain, hernia 
Encephalography: See under Brain 
Encephalomyelitis: See also Meningoenceph- 
alomyelitis 
equine, human infection with virus of east- 
ern type, in Louisiana, 1104 
equine; isolation of eastern virus from 
naturally monkey (Macacus phil- 
ippinensis), 
buman equine, . Saskatchewan, 942 
toxoplasmic, 904 


Encopresis: Bee Feces, incontinence 
Endocarditis; cure of endocarditis lenta with 
penicillin, 153 
Endocrine Glands: See also under names of 
glands 
in mongoliem, 1106 
mental disorders in childhood due to 


endocrine disorders, 169 
newly recognized correlation between dis- 

turbed kidney function and endocrine 
disorders, 1100 

Endometriosis In young girl, 578 

Enterococet: See Bacteria, enterococci 

Enterogastrone: See Ducdenum 

Enuresis: See Urination, incentinence 

Enzymes: See also Pancreas; and 
names of enzymes, as Amylase; a 
ete. 


| 
ae ar and lipolytic activity of adjustment of electrolytes and water follow- Dire 
secretion in children, 147 ing premature birth (with special refer- ag. 
& ulcers: See Peptic Ulcer ence to edema), 1082 pase 
Dust; control measures, evaluation in control and nitrogen balance studies in infants ee 
of respiratory disease at naval training following cessation of vomiting, 1079 oe 
center, 155 effects of ose 
Dwarfism, congenital athyroid, with intraseliar influence of t on water and electro- ot 
alteration; late improvement of case, lyte balance of infants, 1125 ec 
582 obstacles to measurement of electrolyte ae 
hypoevolutiam in chronic diseases of diges- balances, 377 ae 
tive tract, 346 urinary excretion of, during osmotic di- et 
hypophysial. 176 uresis, 1128 
pituitary, with disturbances in ossification Electromyography: See Muscles a 
and water metabolism, 1113 Electrotherapy ; freedom from fractures dur- —_ 
underdevelopment in children, 553 with protec- 
Dyschondroplasia (hereditary deforming chon- jon by “mesantoin,” 
drodysplasia) associated with multiple lymphopenia induced 
degeneration, 157 convulsions in paychotic patients, 
Dysentery; bacillary; field studies in U. 8. 576 te 
military personnel and civilians in North Elghammer, H. W.: 
Africa and Italy, 141 glucuronic and sal a 
bactllary: sulfonamide drugs in treatment 
Elster, K Congenital atresia of pul- 
mona and tricuspid valves, 
sm. 345 
D 
909 | 
Dyskinesia: See Movements | 
pi hildren treated successfully 
“inalipor tn Centon 
emalipox in Canton i 
143 
i 
= 


355 
vi —— injuries in epileptic chil- 
ren, 
anticonvulsive ag of glycerin and 
related compoun: 
epileptic abdomina! 
evaluation of antiepileptic 


experimental ; effect of wheat gluten diet on 


production of running fits, 347 
in twins; anclysis of 5 twin pairs, with 
studies, *223 
therapy in, 905 
tridione in treatment of, 1104 


ment; another euiritional status 
of rural school children, *69 

Erb’s Palsy; See 

Erythema nod tion of tuber- 


culosis infection, ' TM 

severe multiforme, of pluriorificial wee 
(Btevens-Johnson syndrome); resulting 
in blindness in patient treated with tri- 
methadione (tridione}, 762 

Erythredema: See Acrodynia 

Erythroblastosis, Fetal; biliary obstruction 


congenital atresia, 
congenital shortening, 
corrosive 7 
Estrogens; action of human prostate slices 
on a-estradiol and estrone, 912 
mobilization of alkaline phosphatase in 
uterus of mouse by, 912 
; concerning hani di 
during lactation in albino Ag 168 
Ethyl- Epinephrine: See Adrenal Prep- 


ara 
Ex eruptive fever with 
in infancy; report of 


(pretibial 

1ll4 

with intra- 
588 
special 


microphthalmia ; 


sympto 

12 cases, 14 
mental Fort Bragg 

ever) in chimpanzees, 
, hereditary multiple, 
Eyelids; hordeolum, treatment 


abnormalities ; 
report of case, 
abnormalities; congenital anomalies result- 
from (a) premature birth (b) rubella 
= ection of mother during pregnancy, 


1 
abnormalities ; microphthalmos, 587 
congenital sclerocorneal cyst: report of 
case, 


bilateral 
916 


Strabismus 
examination; studies in clinical tech- 
niques, 


associated with icterus gravis um, 
72 


5 

brain damage in child; sequela of maternal 
isoimmunization with B factor, °495 

fetal and neonatal erythrobiastosis and Bh 
factor, 877 

heraolytic disease of newborn, 556 

leterus gr t 
tion transfusion, 1086 

leterus gravis neonatorum, biliary obstruc- 
tion associated with, 572 

leterus neonatorum: its incidence 
cause, 1085 

immunohematologic observations on 
throblastotic infants; diagnosis 
prognosis, 1085 

kernicterus, 333 

kernicterus in; further observations, 395 

mental status of children who have re- 
covered from, 394 

modern methods of treatment of 
a of newborn due to 


nervous sequelae of kernicterus, 1086 
neurologic sequelae of, 605 
polymorphism in, 556 
osis of, 39 
factor, 943 
Erythrocytes; Nee Anemia ; cells 


an 

elliptical ; of sickling 

of red blood corpuscles among Brazilian 
Indians, 1096 

elliptical; sulfhydryl compounds and sick- 

ph ; preliminary report, 


erythrocytometric formula and _ reticulo- 
cytes in normal newborn, premature and 
asphyxiated infants, 3353 
hemotysis in sodium chloride solution and 
in sodium phosphate buffers, 888 
Mean diameters of red blood cells in 
childhood, 567 
survival studies, 1135 
Erythroderma, congenital 
(Broeq), 590 
new procedure in therapy of desquamative 
erythroderma (Leiner), 590 
Esophagus; atresia, and tracheo-esophageal 
fistula; diagnosis and treatment, 571 
bleeding of varices stopped by tamponade 
with rubber balloon, 748 
cardioesophageal relaxation as cause of 
vomiting in infants, 402 


ichthyosiform 


nts; congenital abduction deficiency, 


oculonasal type of juvenile erythredema 
polyneuropathy, 175 
review of common ocular problems in 
children, 173 
vertical deviations, 174 
Face; osteomyelitis of face and skull, 170 
Falls, H. F.: Pedigree of clubfoot, *442 
and baby 


; importance of mother 
father, 


rooming together (for mother, 
family, and doctor), 877 
rooming-in as family experience at Grace- 
New Haven Community Hospital, 876 
Farber, S.: Chemotherapeutic studies of 
> including leukemia, in children, 


Parley, J. E., Jr.: in admin- 
istration of fluids, 

Fashena, G. alkalosis of renal 
origin, 127 

Fat; a Bag experiments on relation of fat 
to economy of food utilization; fluctua- 
— in curve of dally heat production, 


20 
further experiments on relation of fat to 


economy of food utilization; influence of 
activity, 720 
Feces, Incontinence ; psychosexual aspects, 535 
treatment of enuresis and encopresis, 353 
Feeblemindedness: See Mental Deficiency 
Feldman, H. A.: Chorioretinopathy associated 
with other evidence of cerebral damage in 
childhood: syndrome of unknown origin 
separable from 


Coarctation of aorta, 604 
Acute nonstreptococcic phar- 


1140 
Fellowships ; additional Mead Johnson fellows 
appointed, 329 
in pediatric roentgenology, 1077 
— fellowships in pediatric allergy, 
Fetus; circulation, changes at birth, 557 
hydramnios associated with foetal intestinal 
obstruction caused by syphilis of small 
bowel, 735 
physiologic background of fetal anoxia at 
birth and cyanosis In newborn, *1 
Fever: See also Temperature, Body 
eruptive: See Exanthems 
in newborn infants, 877 


« 
Esopbagus— Continued 
on hemagglutinating phenomena; congenital anomalies Felated to esophageal 
trypsin and Bh system, 1139 
ett proteolytic, of premature infant, with spe- 
ae cial reference to hig ability to digest 
unaplit protein food, 1083 
Eosinophils; adrenocortical ‘‘sugar-fat-nitro- 
electroencephalograms of dogs 
experimental role of agenized flour in 
folate palpebral injection of 
Site Eyes: See also under 
Epir structures and diseases 
i 
366 
Fell, E. 
Feller, A. E 


tain Spotted Fever 
therapeutic; action of induced fever in 


Fibroma, chondromyxoid, of bone; distinctive 
benign tumor likely to be mistaken espe- 
clally for chondrosarcoma, 156 

Fibrosis: See Pancreas 

Fibula; congenital defects; reconstruction of 
external ankle, 5 


fingers, 
phalangitis, syphilitic, 151 
Finkelman, 1.; Evolution of neurologic signs 
of early anterior poliomyelitis, *973 
“es J. H.: Duodenal ulcers in infants, 


Fistula, anal, 528 
trachecesophageal, and atresia of esopha- 
gus; diagnosis and treatment, 571 
Flies; can drosophila files carry poliomyeli- 
virus? 142 
Flour; “agenized” flour (treated with nitro- 
gen trichloride), role in pi of 
running fits, 347 
nutritive quality and trypsin inhibiter con- 
tent of soybean flour heated at various 
temperatures, 133 
thiamine and riboflavin content of whole 
wheat, nonenriched and enriched flours 
and of breads made therefrom, 873 
toxicity of flours treated with various “im- 
proving” agents, 35% 
Fluids, Administration; hyaluronidase in, 
intramedullary infusions in infants, 1114 
circulation times in diphtheria, 


Fluorine; influence of fluorine in mottled 
teeth on dental caries, 177 
ee poisoning ; review and report of 


Folic Acid, action of pteroyiglutamic conju- 
gates on man, 764 
Food: See also Nutrition 
allergy; death in 6-day-old infant, 761 
allergy; sensitivity in 100 asthmatic chil- 
dren, 761 


analysis of food consumption and ute 
ences of nursery school children, 719 
comparison of utilization and acceptability 
of fresh and dehydrated, 547 
consumption and — of nursery 
sehool children, 719 
results of clinical tests on new biologically 
complete food for infants, 548 
Food Poisoning; experimental enterococcal 
food poisoning in man, 898 
Foot, deformities ; pedigree of clubfoot, *442 
Ford, G. D Spinal fluid in acute poliomye- 
litis; changes in total protein and cell 
equnts on serial study, *633 
— Bodies; appendicitis due to foreign 
body ia month old child, 
of related 


to 167 
overlooked, in tracheobronchial tree, 744 
passage of foreign body (foxtail) th 
bronchus, lung, pleura and thoracic w 


745 
perforation of duod by ingested foreign 
geey symptoms suggesting disease of hip, 


pulmonary complications due to endobron- 
ehial, 744 
Formoguanamine (diaminotriazine): See Am- 
inotriazines 
Fort Bragg Fever: See Exanthems 
Fractures: See also under names of bones, 
as ete. 
freedom from, during electroshock treat- 
ment with protection by “mesantoin,” 752 
Fragilitas Ossium: See Bones, fragility 
Freeman, J. T.: Ehblers-Danlos syndrome, 


Freeman, S.: Resistant rickets, *409 
French, BR. B.: Carpal and epiphysial devel- 

ment; another index of nutritional 
status of rural school children, 


Freud, P.: Millary t simulating 
acute rheumatic fever, *676 

Pried, T.: Hypervitaminosis A. “475 

Friedman, V.: 
in 2 cousins, *806 

Froin Syndrome: See Xanthochromia 

Fruits and Vegetables; physiological availa- 
bility of vitamins; influence of ascorbic 
oad stabilizers in fruits and vegetables, 


1 

preservation of carotene in dehydrated 

vegetables, 873 
Fungi: See also Mycosls 

inhibition of growth by thiourea deriva- 
tives, particularly hydrazine dithiocarba- 
myl, 130 

isolation and identification of pathogenic 
fungi from sputum, 1 

respiratory mold allergy; 12 months atmos- 
pheric survey in San Francisco, 174 

studies on suppression of growth by thi- 
ourea ; effects of protein fractions, amino 
acids, and thiol compounds, 868 

thiourea and inhibition of growth, 130 


Gajdusek, C.: Fluorcacetate poisoning; re- 
view and report of case, *310 
Galactose; studies in infant with idiopathic 
galactose intolerance, 133 
Gallbladder, cancer of, 1102 
Gamble, J. L.: Effects of large loads of 
electrolytes, 926 
Obstacles to measurement of electrolyte 
balances, 377 
Ganglion; angioma of basal ganglia, 573 
Gangrene; meningococcemia with meningitis 
accompanied ty bilateral gangrene of 
lower extremities (Waterhouse-Friderich- 
sen syndrome), 1086 
Gantrisin®: See Sulfonamides 
Gareau, U. J.: Human equine encephalomye- 
litis in Saskatchewan, 942 
Gargoylism: See Lipochondrodystrophy 
Garrett, 8. 8.: Teratoma of ovary in infant 
20 months of age, °321 
Gastroenteritis: See Gastrointestinal Tract 
Gastrointestinal Tract; etiological aspects of 
gastro-enteritis, 899 
role of bile in absorption of steroid hor- 
mones from, 897 
— test in gastrointestinal diseases, 


Gasul, B. M.: Diagnosis of isolated pulmon- 
ary stenosis, 600 

Genetics: See Heredity 

Genitals; hypogenitalism during usual time 
of puberty, 167 

Geotrichosis: Bee Mycosis 

Gerber, H. X.: Analysis of mortality rates 
in premature infants, 769 

Germicides; evaluation of germicidal agents 
by infection prevention-toxicity method, 


19 
Gerver, J.: Mental status of children who 
have recovered from erythroblastosis fe- 


talis, 304 
Gesell, A.: Developmental aspect of child's 
vision, 387 


von Glerke’s Disease: See under Glycogen 
Gillespie, J. B.: Perforation of duodenum by 
ingested foreign symptoms suggest- 
ing disease of hip, 
Gtustra, F. X.: Myocarditis following measies ; 
report of case, °487 
Glioma; rare case of multiform glioblastoma 
spongioblastoma of retina, 588 
Glossoptosis: See Tongue 
Glucose: See Dextrose 
Glycerin; anticonvulsive property of glycerin 
and related 
Glycogen; disease, 406 
glycogenolytic power of parotid secretion in 
children, 346 
glycogenosis (von Gierke’s disease) in Ne- 
gro infant, *1059 
histologic es on relation of insu- 
lin to deposition of glycogen in adipose 
tissue, 1111 


13 = 
a 
Fever—-Continued 
: rat bite: See Rat Bite Fever a 
Rocky Mountain spotted: See Rocky Moun- _ 
of bis: 
4 
ae 
| 
| 
q 
4 
g 
= 
li, 
es 


cogen Continued 
and hyperglycorrhachia 
ocephalus; contribution to physio- 


H. H.: Basal metabolic rate in ‘obese 
children, 935 
Effect of pteroyiglutamic acid, purified 
liver extract and vitamin Bu on aro- 
matic amino acid metabolism of prema- 
infants, 1136 
Govan, C. D., Jr.: Effect of pteroyigiutamic 
acid, purified liver extract and vitamin Bus 
on aromatic amino acid metabolism of 
premature infants, 1136 
Graham, B. D.: Acid-base equilibrium and 
oxygen, hemoglobin and lev- 
els in premature infants, 372 
Physiologic and chemical response of pre- 
mature aa to oxygen-enriched atmos- 
e, 
Grain: Bee Cereals 
Grand, M. J. H.: Hypervitaminosis A, *475 
Grants; for inceniiguiens of therapeutic in- 


terest, 545 
i inophilic, 173 
systemic reticuloendothellal 


mothers given meperidine 
(demerol hydrochioride®), 
(delvinal sodium) or 


Greulleh, W. W.: observations on chil- 
on of Hiroshima and Nagasaki, open, 


94 
M.: Identification and 
of porphyrins in blood of child with 
light-sensitive (congenital) porphyria, 


uae See also Nutrition 
change in thiocyanate and sodium spaces 


of heart related to bodily 
childhood and adolescence, 739 
pattern of prematurely born infants, 876 
patterns of allergic children 
study using grid technique, 160 
6 ——- of precocious sexu sexual develop- 
ment; studies in growth and maturation, 


unidentified dietary factor concerned in 
human growth, 1137 
Grulee, C, in acute 
and cell counts on serial study, *633 


sponse to 
heterologous plasma protein, 1130 

Hamil, B. M.: Bronchopulmonary mycosis; 
simultaneous primary occurrence in 4 
children and their mother with subse- 
quent healing by diffuse miliary calcifi- 
eation; 12 year observation, *233 

Hare, K.: Metabolic observations on infant 
with congenital adrenocortical insuffici- 
ency with virilism, 1123 

Hare, BR.: Metabolic observations on infant 


congenital 
ency with virilism, 1123 


wit 
A Present status of serologic 
ge of acute rheumatic 


tent tie fever and 
streptococcic 1140 

. H. C.: Absorption of calcium and 

its tion in bone as studied with ald 
of ra loactive calcium, 1137 


1137 
ong and stalli- 
zation of porphyrins ehild 
porphy- 


study of relationship of antibody 
serum complement activity 


in 
response * single, large injections of 
heterologous plasma protein, 1130 
Hayem- Disease : 
Hearing: See also Deafness 
audiometric tests of speech defective college 


students, 891 

fundamentals in treatment of communica- 

caused by hearing disabil- 

eroup pure tone hearing testing in public 

neurophysiological clues to auditory acuity, 

tests ; pretense efficiency of group screen- 
ing tests, 3 


Heart: See Fay! Rheumatic Fever 
abnormalities: See also Ductus Arteriosus, 
tent 


of malformations 
Bi -Taussig operation, 


ities; anomalous channel between 
aorta and right ventricle; report of case, _ 


ities; antepartum diagnosis 
congenital anomaly of heart; case report 
with review of literature, 885 
abnormalities; cardiac mechanism 
anesthesia and operation in patients 
congenital heart disease and cyanosis, 


566 
abnormalities; closure of defects in cardiac 


abnormalities ; 
left ventricle, 
abnormalities ; ‘be... with Blalock op- 
eration for ‘tetralogy Fallot, 340 
abnormalities ; familial interauricular septal 
defect with mitral stenosis (Lutembach- 
er’s syndrome), 1092 
abnormalities; high ventricular septal de- 
fect with slight dextroposition of aorta 
( ) which presented clin- 
on features patent ductus arteriosus, 


abnormalities; hitherto unrecognized tend- 
ency to development of vere pul- 
monary vascular obstruction patients 
with genital pul y stenosis (tet- 
ralogy of Fallot), 1093 

abnormalities; method of correction of ec- 
topia cordis, 566 


abnormalities; tetralogy of Fallot; 
care of cyanotic infant and 


abnormalities; 3 new syndromes caus- 
tent cyanosis which are com- 

patible with lite ¢ for number of years, 964 
lities; transposition of great ie 


; diagnostic use of 
in newborn infant. *1063 


14 
‘a Gly Harris, $.: Present status of serologic tests 
ie in diagnosis of acute rheumatic fever, 365 
Streptecoceiec antihyaluronidase in serums 
pathologic knowledge of nervous regula- 
nok tion of glycogen metabolism, 751 
ee ict total and fractionated glycogenemia and Har 
seats glycogen content in elements of bone 
poe marrow in 2 cases of hepatic glyco- feve i 
genesis (von Glerke), 747 
Golter: See Thyroid 
Ro Gonorrhea, anorectal, 537 
3 is Goodfellow, A. M.: Poliomyelitis; clinical, Har 
oa epidemiologic and laboratory study, 947 
its ea stud with 
Hew 
565 
6 graphy of new- 
bort ‘ f bables born of 
a esophagus rela n 
abnormalities ; 
amenable to 
i 564 
during growth, 721 
effect of added thiamine on, using identical 
abnormalities; congenital anomalies of 
ee heart and great vessels in offspring of 
se vitamin A-deficient rats, 963 
Halbrecht, 1.: Evaluation of hepatic func- 
ames, tien in newborn infants by means of 
chemical study of cord blood, °988 
Mall, T. C.; Bxperimental hypersensitivity ; 
bie a study of relationship of antibody produc- 
tion serum complement activity and 
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infancy; review of treatment and report 
on infant treated with methacholine 
(mecholy!®) chloride, °838 
paroxysmal tachycardia; report of 
treated with acetylcholine bromide, 1004 
in body temperature and heart 
rate 
valves: See Mitral Valve; Pulmonary 
Valve; Tricuspid Valve 
volume, studies in infants, 376 
Heat; effect of severe heat treatment “7 
amino acids of fresh and cured pork, e 


W.: Organization and functions of 
virus diagnostic labora’ , 1 


Henoch-Schéniein Purpura Purpurea 
Hepatitis, epidemic, action of induced fever 


in chronic form of, Tf 


Hermaphroditism ; 
with sodium 


Heredity. Ehlers- Danlos ndrome; masked 


forms and hereditary characteristics, 175 
epliepay in twins; analysis of 5 twin pairs. 
with electroen le studies, *223 
familial incidence of r tic fever, 335, 


hereditary ectodermal dysplasia of anhidro- 
tle type, °504 
hereditary multi exostoses, 


to rheumatic fever; role of 
ceptibility, 562 
ree of clubfoot, *442 
persistent familial (non-specific) 
flocculation reactions for syphilis 
gesting hereditary mechanism, 1089 
thrombopenic purpura; report of 4 cases in 
1 family, °820 
maintenance 
chloride in 2 female pseudo- 
hermaphroditic infants with hypoadrenia, 


Simplex ; infections with virus of, 951 
aposi’s varicelliform eruption: isolation 
of virus of herpes simplex from cutane- 
ous lesions of 3 adults and 1 infant, 353 

Kaposi's varicelliform primary 
with herpes virus, 761 

M.: Encephalitis; isolation and 
\dentification of virus from body fluids in 
human subjects, 952 


Hill, F. 8.: Klectroen 


born; brain potentials of ba born of 
mothers given meperidine hydrochloride 
(demerol hydrochioride®), vinbarbital so- 
dium (delvinal sodium) or morphine, 


Hiller, B.: Evolution of neurob 


early anterior poliomyelitis, 973 


influence on water and electrolyte bal 
of infants, 1128 


oma 
Hemangioma : 
tocol 


during antimony treatment, 
Memoly Disease: See Erythrobiastosis, 
Hemophilia: See also Diathesis, Hemorrhagic 


plicated by hemiplegia, *324 
Histamine; antagonists; aerosolized antihista- 
mine drugs in prevention of histamine 
bronchospasm in guinea 
comparative study of action 
pathe 
acting dyspnea and 
duced by histamine and by acetyl- -deta- 
Histoplasmosis; simultaneous nonfatal sys- 
temic, in 2 cousins, 
Hodes, H. L.: Aureom 


on; human plasma 
pediatric aspects of, 885 


G.: 
yngitis, 1146 


1s 
4 
i studies on enigma of hemostatic dysfunc- S 
tion of hemophilia, 339 
Hemophilus: See Bacteria, Hemophilus 
drome, 151 Hemopotesis: See Blood, formation oe 
alternation in electrocardiogram of 3% ‘Hemoptysis; as complication of pertussis, 
menth old infant, °326 1088 
: anglocardiography and catheterization of Hemorrhage: See Adrenals, hemorrhage; Di- pe 
q heart in diagnosis of congenital cardiac athesis, Hemorrhagic; Hemophilia; Ton- 
sillectomy; Vagina, hemorrhage 
Hemorrhoids, 530 
infectious. observations on family epidemic 
of, 569 
4 Hepatosia: See Liver ' 
childhood, 1095 ] 
chronic cor pulmonale, 568 
combined use of 
cardiac catheterization in of 
congenital anomalies of cardiovascular 
system, 884 
congenital disease, 888 
1124 
Hernadi, A.: Water reabsorbing capacity of 
arteritis nodosa and cardiac lesions pro- yy. Ble 
duced by “endocrine kidney,” 351 al 
ance Hip; congenital dislocation, 583 
lestons of and children at 
Newington Home and Hospital for crip- 
Hemang idothelioma See Angioendotheli pled children, 914 a 
etra; See Vagina, hemorrhage Bes 
Hematoma, Subdural: See 
Hemiplegia; masked mumps com - 
plicated by, *324 
Hemodynamagram: See Blood, circulation 
Hemogiobin and Hemoglobin Compounds: See 
also Methemoglobinemia 
determination of hemoglobin concentration 7 
in premature infants by cyanmethemo- Res 
globin method, °673 
and clinical infections wi om 
influenzae, 1132 
Acute nonstreptococetc phar- 


Studies of cyanosis and polycy- 


of 
ted to esophageal foreign 


“ 


Symposium 
children ; aspects, 1143 
Holt, L. B., Jr.: Glycogen disease, 406 
Unidentified dietary factor concerned in 
human growth, 1137 
Hordeolum: See Ey 
Hormones: al 
Androgens; Estrogens; ; 
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Infants: See also Children; Infant Feeding; 
Infant Mortality; Infant Welfare; New- 
born Infants; Premature Infants; ete. 
blood in, 567 
concentration of urine solutes by young 


infants, 579 
of primitive cul- 


contributions from study 
tures; problems of early infancy, 1121 
coronary arteries of, 340 
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hospital organization, 349 2 
urethane-induced lymphopenia in normal military: See Military Medicine m4 
and adrenalectomized rats, 1116 naval: See Naval Medicine ; 
group (Chiamydozoaceae), 717 
Lymphogranuloma Venereum ; intestinal mani- 
festations, 537 
Lymphosarcoma of intestine in child; case, 3 ae 
900 
tricular tachycardia in infancy; review 
of treatment and report on infant treated Fe athe 
1 with methacholine (mecholy!®) chioride, 
McCune, D, J.: Psychotherapeutic aspects of 
pediatric practice, 919 


losis; relation of reducing sugars of 
inal fluid during tuberculous mepin- 
a to reducing power of streptomycin, 
tuberculosis; specific gravity of spinal Guid 
during streptomycin treatment of, 1001 
tuberculosis; syndrome of Froin in course 
of tuberculous meningitis, 151 
tuberculosis ; with streptomycin 
and promizole,® 400 
tuberculosis; tuberculotoxic men , 136 
tuberculosis: tuberculous meningitis and 
streptomycin, 883 
Meningitis ; cerebrospinal ; few notes on work 
of Dr. Kredba: “Diagnosis of cerebro- 
spinal Meningitis,” 574 
cerebrospinal; with flacid neck and ventric- 
ular collapse, 349 
epidemic cerebrospinal; meningococeemia 
with meningitis accompanied by bilateral 
gangrene of lower extremities (Water- 
house-Friderichsen syndrome), 
epidemic cerebrospinal (Waterhouse-Fri- 
derichsen syndrome), 599, 914 
epidemic cerebrospinal (Waterhouse-Frider- 
ichsen syndrome) in relation to sulfa- 
pyridine therapy, 169 
Escherichia coli, treated successfully with 
streptomycin, *115 
follow-up study of patients who have recov- 
ered from, 958 


tuberew: 


in childhood, 906 
in young infants due to saphrophytic bac- 
teria of intestine, 164 
influenza (Pfeiffer), 574 
influenzal, treatment of, 902 
lymphocytic, with lung involvement oc- 
curring in childhood, 162 
purulent, following intraspinal injection of 
penicillin, 575 
treatment of meningliides, 1103 
tuberculous: See Menainges, tuberculosis 
Meningococe!; meningococcemia with menin- 
gitis accompanied by bilateral gangrene 
of lower extremities (Waterhouse-Fri- 
derichsen syndrome), 1 
Meningoencephalitis: See also Encephalitis; 
Meningitis 
complicating epidemic parotitis, 1089 
mumps complicated by myocarditis, meningo- 
encephalitis, and pancreatitis, 731 
mumps meningoencephalitis with and with- 
out parotitis, 399 
vaccinal yel phalitis MT 
Mental Deficiency, 
and cultural factors ing, 
effects on certain forms of mental retarda- 
thon of altering cerebral blood flow, 397 
of prenatal origin: challenge to preventive 
medicine, 34% 
oligophrenia in Jewish child, 


inded 


bi 
absolute, relative, and noparent (suggested 
synopsis of modern textbook of feeble- 
mindedness), 752 
value of paychoanalysis in mentally deficient 
children, 1106 
Mental Diseases: See also Nervous and 
Mental Disabilities 
childhood dementias, 350 
lymphopenis following electrically induced 
convulsions in male psychotic patients, 


576 
mental health in public 


M Hygiene ; 
health program, 
pediatrician’s observations on, 575 
Mental Tests; mental status of children who 
have recovered from erythroblastosis 
eperidine; electroencephalography of new- 
” born; brain potentials of babies born of 
mothers given meperidine hydrochloride 
(demerol hydrochioride®), vinbarbital 
sodium (delvinal sodium) or morphine, 


Mercury, ingestion, as probable cause of 
acrodynia and its treatment with dimer- 

caprol, 


tinued 


of 
poisoning in infant, 595 
sensi factor in merthiolate 
Merthiolate: See M 
Mesantoin: See 


Mesentery ; —case report, T47 
roentgenologic visualiza- 


with acrodynia, 388 
(sodium 


cysts- 
lipoma in child; 
of 


‘on also under specific headings, 
as Fotesstam 
basal rate in obese children, 935 
disorders, pa and therapy of toxi- 
coses, 547 
energy, action of vitamin A on, 549 
energy, @ of vitamin PP (pellagra 
preventive) on, 550 
energy, effect of vitamin B; on, 549 
energy, effect of vitamin D on, 549 
metabolic effects of renal insufficiency in 
children, 350 
Metals; oligodynamic action of metallic ele- 
ments and of metal alloys on certain 
bacteria and viruses, 131 
Methacholine: See under Heart 
Methemoglobinemia; effects of nitrates in 
rural water supplies on infant health, 139 
in infancy, *117 
in young infants, 351 
Methenamine: See Poliomyelitis 
Methionine; effects of various 
thiamine and riboflavin 
utilization of casein, supplemented with 
methionine, 722 
Meyer, E.: Follow-up study of patients who 
have recovered from meningitis, 958 
Microphthalmia: See Eyes, abnormalities 
Microsporon ; report of outbreak of ringworm 
of scalp due to M. audouini, 759 
Military Medicine; field studies in posers 
dysentery in U. 8. military personnel and 
civilians tn North Africa and Italy, 141 
transmission and control of respiratory dis- 
eases im army barracks: spread of 
hemolytic streptococcal infections, 154 
Milk; allergic hematuria due to, 761 
does milk “make mucus’? 154 
effect of ingestion of high levels of ribo- 
flavin on amount in, 873 
European child health problem, 135 
t's, anemia in twins nourished with, 568 
uman; first 2 years of breast-milk bank 
in Copenhagen, Denmark, 332 
preservation of raw human milk, 


human; thromboplastin in, 871 

om of, method for determining, 

nutritional studies on milk fat; effect of 
treatment of milk fat with certain solvents 
on growth of young rats, 1078 

studies on protein metabolism of infant; 
comparative biological value of some milk 
protein preparations, 718 

treatment of rickets with vitamin Ds milk, 


723 
Miller, H. C.: 

of newborn infants; 

genesis and role in fetal 


mortality, 405 
J. dv.: Active immunity in tetanus, 
geotrichosis 


Adjust t of electrolytes 
and water following premature birth, 927 
Mitral Valve; stenosis with familial inter- 
aurteular defect (Lutembacher’s 
syndrome), 
See 
hypersensitivity ; 
dy produc- 
activity and 
de r lesions in 
response to single, large injections of 
heterologus plasma protein, 1130 
Molluscum Contagiosum, 590 
Mongolism; effect of glutamic acid on intel- 
ligence of patients with, 575 


“mesonephroma 


Hyaline-like material in lungs 
its incidence, patho- 
and neonatal 


A.: Bronchopulmonary 
in *32 
A.: 


serum complement 
of 4 
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Meninges--Continued Mer 
| ‘cury--Con 
} 
3 
| 
| 
| 
| 
| 


Mongolism— Continued 
endocrine 


in, 1106 

prognosis for child with, 752 

Mononucleosis, infectious; involvement of 
ly ind secondary sup- 


segmental dis- 
tribution of pathologic 937 

Morphine , electroencephalography of newborn ; 
brain potentials of babies born of moth- 
ers given meperidine hydrochloride 
(demerol hydrochloride®), vinbarbital 
= (delvinal sodium) or morphine, 


Morse, M.: Studies of cyanosis and poly- 

eythemia, 1154 

See also infant Mortality 

fluence of modern chemotherapy on mor- 
tality rates, 1082 

Mothers: See Maternity, Parents; Pregnancy 

Motion Pictures; revised edition of “Reviews 
of Medical Motion Pictures,” 1075 

Movements; reflex dyskinesia in children, 751 

Mucus; does milk “make mucus”? 134 

Mumps: See Parotitis 

Murayama, M.: Acid-base equilibrium and 

oxygen, hemogiotin and hematocrit levels 

in premature infants, 372 

y. T. F.: Epidemic diarrhea of new- 
and after neonatal period, 


Muscles; electromyographic of 
sequelae of poliomyelitis. 
treatment of muscular after- po of polio- 
myelitis, 142 
Mustard; human utilization of ascorbic acid 
from mustard greens, 136 
Myasthenia Gravis; congenital, 1114 
in young children, 176 
Mycosis; bronchopulmonary; simultaneous 
primary occurrence in 4 children and their 
mother with subsequent healing by diffuse 
ba calcification ; 12 year observation, 


geotrichosis in children, 


R. M.: Infectious mononucleosis; 
involvement of inguinal lymph nodes and 
secondary suppuration, *1057 
Myocarditis; following measles; report of 
case, *487 
isolated (Piedler’s), 888 
mumps complicated by myocarditis, meningo- 
encephalitis and pancreatitis, 731 


Mur; 


effect of central nervous system 
essants on emptying time of human 
897 
Nasolachrymal Duct: See Lacrimal Organs 
Nausea: See Vomiting 
Naval Medicine; evaluation of ultraviolet 
radiation and dust control measures in 
control of respiratory disease at naval 
training center, 155 
Neck; cerebrospinal meningitis with flaccid 
n and ventricular collapse, 349 
Neel, J. V.: of clubfoot, *442 
Negroes; congenital hemolytic icterus in, ee 
glycogenosis (von Gierke's disease) tn N 
infant, *1059 
Nemir, R. L.: Unidentified 
corned in human growth, 11 


factor con- 


initial uremia in, 755 


seariatinal, 
Nephrosis: See Kidneys 
Nerves: See also Nervous System; Neurons; 
Paralysis 
cranial; congenital functional anomalies 
due to defects of, 1105 
Nervous and Mental Disabilities; acute 
neurotic breakdown in chil with 
ref: to go to school, 752 


disorders in childhood due to endocrine dis- 
orders, 169 

paranatal factors affecting adjustment in 

childhood, 166 
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See also Brain; Spinal 


central autonomic dysfunction with defective 
lacrimation ; pretiminary of effect 
of neurosurgery tn 1 case, 
central autonomic defec- 
tive lacrimation; report of 5 cases, 750 
aes; treatment of neurological dis- 
orders with tridione, 1163 


evolution of neurologic signs of early 
anterior poliomyelitis, *973 

neurologic sequelae erythroblastosis 
fetalis, 605 

sympathetic; vasomotor disturbances in 
poliomyelitis, with special reference to 
treatment with paravertebral sympathetic 
block, 142 

Neuhauser, BE. B. 


D.: Cardicesophageal te 
— as cause of vomiting in infants, 


Pibeosts of pancreas; enterogastrone and 
duodenal mechanism in relation to in- 
creased appetite, °91 

Neuroblastoma, fate of children with, 766 

Neurons; degeneration and necrosis in eighth 
cranial nuclet caused by streptomycin, 347 

Neuroses and Psychoneuroses; See Nervous 
and Mental Disabilities 

Nevi; conjunctival, 353 

Newborn Infants: See also under names of 

as Cyanosis; Erythrobiastosis, 


acute diarrheal disorders of; differential 
diagnosis, 698 

adrenogenital syndrome in, 556 

airblock in newborn period, 1084 

coarctation of aorta in neonatal period, 888 
mbt tion against diphtheria, 
tetanus and rtussis in; duration of 
antibody levels; antibody titers after 
booster dose; effect of passive immunity 
to diphtheria on active immunization with 
diphtheria toxoid, 7 

electroencephalography of, 1138 

electroencephalography of; brain potentials 
of bables born of mothers given meperi- 
dine hydrochloride (demerol hydrochior- 
ide®), vinbarbital sodium (delvinal 
sodium) or morphine, °996 

epidemic diarrhea among breast-fed, 1141 

epidemic diarrhea of newborn during and 
after neonatal period, *1008 

witeate nausea, vomiting and diarrhea of, 
05 


epidemic stomatitis and diarrhea of, 706 

erythrocytometric formula and reticulocytes 
in normal newborn, premature and asphyx- 
lated infants, 333 

fever in, 877 

giant ovarian cyst in newborn infant, 351 

hemolytic disease of, 556 

hepatic function, means of 
chemical study of cord bi *o88 

hyaline-like material in of newborn 
infants; its incidence, pathogenesis and 
role in fetal and neonatal mortality, 405 

intestinal obstruction in, 817 

lacunar skull (Lickenschidel) of; report of 
T cases, 1084 

outbreak of nausea, vomiting and diarrhea 
on maternity service; transmitted to child 
caring institution and to private homes, 
159 

paranatal factors affecting adjustment in 
childhood, 931 

pathogenic influences of maternal attitudes 
in neonatal child, 876 

physiologic background of fetal anoxia at 
birth and cyanosis tn, *1 

phystologic icterus of newborn and different 
types of birth, 1086 

pneumonia in, resulting from inhalation of 
gastric contents, 1098 

poliomyelitis in, 560 

respiration of newborn infant; variation in 
respiratory minute volume with change in 

per cent of oxygen in respired mixture, 


} 
Fetal; etc } 
acute diarrheal disorders of (correapond- 
ence 1073 
4 q 
Mystakidis, A.: Escherichia coli meningitis 
treated successfully with streptomycin, jee 
*115 
J 
4 
gine 
Addis count acute nephritis 
ie 
= 


tetanus neonatorum ; 2 cases, 553 
transposition of great vessels; diagnostic 
use of aphy in newborn 
infant, *1063 
eapacity of tubular sys- 
tem 
Micotinic Acid; action of PP 


measies ; 
Nitrates; in king water as cause of 
cyanosis in infants, 885 
lies, effects on infant 


polyneuropathy, 
secretion ; ragweed reagins im, 1117 
sensitivity from of dered 
sulfonamide compounds in acute infec- 
tions of nose and throat, 916 
NU-445 (gantrisin): See Sulfonamides 
Nurses and Nursing; sere health nurse, 
physician's ally, 
rooming-in project ; opportunity 
for student in nursing, 877 
Nutrition: See also Infant Feeding; Vita- 
mins; ete. 
analysis of food consumption and prefer- 
carpal and epiphys velopment ; 
of status of rural school 
children, 
in human subjects, value of, 
comparative growth promoting values of 
proteins of cereal grains, 134 
comparison of utilization and acceptability 
of fresh and dehydrated food, Bag 
effect of deficient food supply vitamin 
of Vienna children, 


effects of pa restriction on skeletal 
growth, 

ad in child feeding, study of, 
1 


further a on relation of fat to 
economy of food utilization; fluctuations 
in curve of daily heat production, 720 

further experiments on relation of fat to 
economy of food utilization; Influence of 
activity, 720 

influence of concentration of mixtures of 
various components of vitamin B complex 
on biological value of casein and on 
economy of food utilization, 158 

intensive treatment with yeast of defective 
nutrition in Infants, 871 

margarine and growth of children, 131 

nutritional disturbances and other 
in children of Leningrad from 1941 to 
1943, 1121 

nutritional studies on milk fat; effect of 
treatment of milk fat with certain sol- 
vents on growth of young rats, 1078 

nutritive quality and trypsin inhibitor con- 
tent of soybean flour heated at various 
temperatures, 133 

nutritive value of butter fatty acids, some 
studies on, 547 

nutritive value of canned foods; vitamin 
content of canned fish products, 1078 

reproduction and lactation studies with rats 
fed natural rations, T19 


in children, 872 


of impaired pul- 
monary diffusion Ry oxygen in congenital 


Ossification : nes, 
Osteitis, acute, treated without ery; pre- 
liminary report of 30 cases, 75 
vertebra plana osteonecrotica, 
5 
Osteoclastoma of wilna treated by radio- 
therapy, 757 
Osteomyelitis; acute hematogenous, 171 
of face and skull, 170 
Osteopetrosis (marble bones), 173, 915 
Otitis Media; due to scariet fever in children 
management, 558 
latent, in infants, 1097 
Ovary; _dysgerminoma tn 4 year old girl with 
Wilms’s 


tumor and adrenal neuroblastoma, 909 
giant ovarian cyst in newborn infant, 351 
grafted mouse ovaries and their adrenal 

cortical function, 1116 
rudimentary (ovarian agenesis) in girls, 911 
teratoma in infant 20 months of age, *321 

Oxygen ; deficiency ; physiologic background of 
fetal anoxia at birth and cyanosis in 

newborn, *1 
effect of red blood cell agglutinating serum 

on tissue oxygen tension and total oxygen 

consumption of rats, 1138 
mechanism of impaired pulmonary diffusion 

‘— in congenital heart disease, 
oxygenation studies in congenital pulmonary 

stenosis, 
physiologic and chemical response of pre- 

mature infants to oxygen-enriched 

atmosphere, 371 
respiration of newborn infant; variation in 

respiratory minute volume change in 

g. of oxygen in respired mixture, 

Oxyuriasis, 525 
allergy tn, 355 
critical evaluation of therapy and advice 
on its practical execution, 734 
universal indifference to, 
Palate, cleft; and speech therapy, 1084 
left; congenital ankyloglossia (tongue-tie) 


and palat 
cleft ; in cleft 
palate speech, 
cleft; Wisconsin program, 724 
Palsy; See Paralysis 
Pancreas; bronchial changes in experiment- 
ally induced cystic degeneration of 
pancreas, *846 
congenital fibrocystic disease; report of 2 
proved cases of dissimilar "clinical types 
in siblings, 900 
cystic change in; experimental production 
{by carbon tetrachloride], 


congenital 
65 


“and 
342 


22 
of obscure science of ued 
igella infection of in, 1084 of child; its 
urvivel, , 108 dist in treatment of use in 
huma dietary factor concerned 
growth, 1137 in 
Obesity; basal metabolic rate in obese 
inge, C 
2 ech core Salvator, 
Myocarditis Toomey, iliam Boyd, 712 
Oleomargarine: marearine 
growth 
health, 1 hrenia: See 
Optic Chia Mental Deficiency 
on; electrol: Orbit sm, tumor of 
in infants fi trogen balance a of, 915 
vomiting, 1079 ollowing cessation 
with 
fits, 347 production Osgood-Schiatter Asthens 
: Stomatitis, gangrenous er Disease: See Tibia 
i 
$ 
= 


Pediatrics Continued 
progress in United States; 1940 to 1045, 765 
psychotherapeutic of pediatric 

practice, 167, 919 
role of pediatrician, 166, 
3 


role of developmental diagnosis in, 576 
Sixth International Congress of, Zurich, 
Switzerland, 542 
teaching broader aspects of, 1119 
value of reoming-in experience in 
training, 726 
Pediculosis; combinath for lice 
and scables, 588 
Phthirus pubis infestation of scalp and cilia 
in children ; report of 5 cases, 
scables and treated with benay! 
b D.T., benzecaine emulsion, 


in perfusion apparatus, 913 
Pancreatitis; mumps complicated by 

carditis, meningoencephalitis and, 
Panhematopenia, Splenic: See Anemia, splenic 
Panos, T. C.: Satisfactory maintenance with 


with normal mentality, 

cerebral palsy; studies in clinical tech- 
niques; normalization of chewing, sucking 
reflexes; home program. 


Erb's Palsy, 906 
of facial nerve due to poliomyelitis, 878 
spinal; Strémpell- disease (familial 
spastic paraplegia), 
(Dermacentor Say) paralysis 
in Virginia: 3 cases, 560 
tek; report of case In Philadelphia, *491 
Paraplegia: Seo Paralysis 
primary diffuse hyperplasia in 
‘ant of 4 months, 1112 
Paré, Ambroise; pediatrics in works of, 361 
Parents; parent child relationship and child's 
self-regarding sentiment, 3! 
Parotid Gland; glycogenolytic power of paro- 
tid secretion in children, 346 
Parotitis; complications of mumps, 878 
deafness following epidemic  parotitis 
(mvumps); report of case in child, 750 
direct isolation of mumps virus in chick 
embryos, 143 
masked mumps encephalitis complicated by 
hemiplegia, *324 


1088 

mumps complicated by myocarditis, menin- 
goencephalitis and pancreatitis, 731 

mumps meningoencephalitis with and with- 
out parotitis, 399 

— advances in diagnosis and prevention, 
41 


use of complement-fixation technic in 
analysis of 2 institutional outbreaks of 


: Protamine tetanus toxoid, *10 


76 
Studies with adrenocortical 
1123 
Pediatrics ; continuation course in, 546 
— in pediatrica for general physicians, 
19 


course on problems in pediatrics 

; its task and 164 

examinations of American Board Pedi- 
atrics, 

in works of Ambroise Paré, 361 

orientation or training in child psychiatry 
for pediatrician at James Jackson Putnam 
Children’s Center, 918 

pharmacology of a drugs useful in 
pediatric practice, 

postgraduate pe for general prac- 
titioners in, 592 


gil 
Pelvis; major pelvic pathology tn children, 908 
Pentcitin absorption through human vagina. 


aerosol ; , blood levels of penicillin obtained 
b of is produced by 
combined steam generator and aerosolizer 
with use of propylene glycol, tents and 
breathing box, 743 

comparison of effect 
benzele acid on penicillin plasma con- 
centrations, 

oral, place in paediatrics, 595 

purulent meningitis following intraspinal 
injection of, 575 

regimens in pediatric practice; study of 
blood levels, 1120 

renal clearances of sodium G, 
procaine penicillin 6, inulin in 
infants and children, 753 


sensitization to. 1115 
and blood coagula- 


streptomycin, dicumarol 
tion; thrombeplastic properties of 
eiilin, 887 


hordeotum ; Langs, diseases: Mastotditis ; 
Rat Bite Pever: Respiratery Tract, dis- 
eases; Rheumatic Fever; Rheumatiem ; 
Staphylococci; Stomatitis; Syphilis; Vin- 
cent’s Angina; ete. 
use in off and wax tn children, 594 
use of procaine hyd intravenously 
in treatment of reactions to penictilin; 
report of 4 cases, 35T 
Peptic Uleer; duodenal ulcers tn infants, *50 
and duodenal ulcer tn childhood, 
102 
Pertarteritis Nodosa; influence of diet upon 
nephrosclerosis, periarteritis nodosa and 
eardiac lesions by “endocrine 
kidney,” 351 
Peritoneum; irrigation, treatment of acute 
temporary dysfunction of kidneys by, 578 
Peritonitis; pneumococcic, 573 
primary Friediinder-bacilius, 569 
Perlstein, M.: Neurologic sequelae of erythro- 
blastosis fetalis, 605 
Perry, E Effect of red bieod cell aggluti- 
nating serum on tissue oxygen tension 
Pee total oxygen consumption of rats. 
138 


Pertussis: See Whooping Cough 
Peterson. J. €.: of patients 
with megaloblastic anemia to vitamin Bu, 


relationship 
and phagocytic 


Phalangitis 


Phenobarbital See Barbital and Barbital 
Derivatives 

Phosphatase, alkaline; mobilization in uterus 
of mouse by estrogen, 912 

Phospholipids: See Lipoids 

Phthirus Publis: See 

Pigeon Breast: See Thorax, abnormalities 

Pilonidal Sinus, ‘abscess following 
primary closure for, 569 

“Pink Eye’: See Conjunctivitis 
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Pancreas—Continued 
dietary lesions of, *658 ad 
effect of hyperglycemia on tusulin secretion ae 
as determined with isolated rat pancreas - 
in perfusion apparatus, 912 
q fibrocystic disease of, 898 
j fibrosis; enterogastrone and duodenal mech- 
anism in relation to increased appetite, 
“91 
4 in infants and children; treatment, 
; 
function in scarlet fever, 1087 
relationship of fibrocystic disease of pan- cee 
creas to deficiency of secretin, 158 
; secretion; clinical evaluation of abnormal Soe 
enzyme content in pancreatic juice of oe 
children, 1161 
secretion ; of insulin secretion 
by growth hormone of anterior pituitary Perce 
as determined with isolated rat pancreas ig 
sodium chioride tn 2 female pseudoherma- 
phroditic infants with hypoadrenta, 1124 an 
Para-Aminobenzole Acid: See Rocky Moun- 
tain Spotted Fever 
Paracodin®: See Diarrhea 
Paralysis: See also Hemiplegia 
cerebral palay ; course in, 
4 
ma Endocardit Eyelids. 
Parsons, C. 
Phagocytes and Phagocytos 
between ascorbic acid 
tivity. 135 


Piottl, J.: Effects of large loads of electro- 


Pittman, M.: Acute conjunctivitis caused by 
Hemophilus, 
Pituitary Body; effects _of 
castration, and 
hemopotesis in adult male rat, “sal 
hypophysial dwarfism, 176 
pituitary dwarfixm with disturbances in 
ossification and water metabolism, 1113 
suppression of insulin secretion by growth 
of anterior pituitary as deter- 
mined with isolated rat pancreas in per- 
fusion apparatus, 913 
Pituitary Preparations; assay of adreno- 
corticotrophie hormone by adrenal-ascor- 
bic acid depletion method, 1111 
control of post-tonsillectomy and post- 
adenoidectomy hemorrhage by double- 
strength posterior pituitary solution, 892 
of insulin and anterior pitultary 
of blood amino nitrogen 
eviscerated rata, 
Plague ; streptomycin in experimental, 1088 
Platiner, BE. B.: Analysis of mortality rates 
in premature infants, 769 
Pieurisy ; nontuberculous 895 
purulent, statistical and clinical aspects in 
infancy over 15 years, $95 
tuberculous local treatment with strepto- 
mycin, 1002 
Pneumocephalua ; 


hyperglycemia and hyper- 
glycorrhachia from; contribution to 
physiopathologic knowledge of nervous 
regulation of glycogen metabolism, 751 
Pneumococei; infections induced in mice by 
local application of streptococel and 
pneumocece! to nasal mucosa and by 
intrapulmonary tnatillation, 869 
short history of pormnces with special 
reference to lobar pneumonia, 894 
Pneumonectomy: See Lungs, surgery 
Pneumonia: See also Bronchopneumonia 
in animals; extracellular development of 
agents of  psittacosis-lymphogranuloma 
group (Chiamydoroaceae), 717 
in newborn resulting from inhalation of 
gastric contents, 1098 
lobar, short history of pneumococcus with 
special reference to, 894 
staphylococcal, in childhood, 745 
with obstructive emphysema, 


See Mycosis, broncho- 
pulmonary 
Poison Oak: See Rhus, Toxicity 


Poisons and Poisoning: See under names of 
as Fluoreacetate; Kerosene; 


Pneumonomycosis : 


ete. 
Pollomyelitis ; can files ca’ 
myelitis virus ? 142 er 
and laboratory study, 


log 
cultivation of Lansing strain of virus in 
cultures of various human embryonic 


tissues, 870, 1133 

ecurare (intecostrin) in acute stage of 
anterior, 728 

early treatment by means of methenamine 
lodobensomethylate and sodium salicylate, 


investigation of sequelae 
special aspects of 


evolution of neurologic signs of early 
anterior, *973 


endemiologic data 
outbreak In Cuba 


familial; report of cases, 145 


resp with 

myelitis to virus recovered from their 
own alimentary tract, 1132 

in families attacked by disease; presence 
appearance and persistence of neutralizing 
antibodies, 729 

in newborn infant, 560 

in province of Udine in 5 year period, 
1942-1946, 879 

methods of evaluation of motor deficit in 
patients with, 878 

paralysis of facial nerve due to, 878 


24 


Poliomyelitis —Continued 
preparedness, 143 
— sewage as disseminator of virus of, 


spinal fluid in acute; changes in total 


study of epidemic of 40 cases in Key West, 
Florida, May-August 1946, 141 
technic of early mobilization in acute 
anterior poliomyelitis, 334 
treatment of, 879 
treatment of muscular after-effects, 142 
vasomotor disturbances, with special refer- 
ence to treatment with paravertebral 
sympathetic block, 142 
Polyps: See under Colon; Intestines 
Pork; effect of severe heat treatment upon 
amino acids of fresh and cured pork, 


870 
wepees: See Porphyrin and Porphyrin 


ompounds 
Porphyrin and Porphyrin Compounds; identi- 
fication ae erystallization of porphyrins 
in blood child with light-sensitive 
porphyria, 1125 
Vein; congestive splenomegaly (Banti's 
syndrome) due to portal stenosis, 
Pot li observations from 
study ‘of renal clearance, 135 
toxicity; report of infant surviving serum 
assium level of 12.27 millimols per 
358 
P patients, potassium therapy in 
patients, 1129 
Potts, J.: Surgical treatment of bron- 
in children, 1143 
J.: Dietary lesions of pancreas, 
58 


Pratt, E. L.: Influence of heat on water and 
electrolyte balance of 
Pregnancy ti 
gestation, 560 
tal ocular lies resulting from 
rubella sslecin of mother during preg- 
nancy, 


of diet in pregnancy 
on hyboplase of dental enamel in infants, 
ill 


on relationship between maternal conditions 
during pregnancy and congenital mal- 
formations, 1083 

prenatal care, 332 

smallpox vaccination during, effect on 
incidence of congenital malformations, 


725 
Pollock, L, J.: Evolution of neurologic signs 
of early anterior poliomyelitis, *973 
Polycythemia, studies of cyanosis and, 1134 
Polymyxin; action of ——— B on experi- 
rtussis, 
infants ; 2. of vitamin A 


acid-base equilibrium and oxygen, hemo- 
globin and hematocrit levels in, 372 

adjustment of electrolytes and water follow- 
ing premature birth, 927 
ustment of electrolytes and water follow- 

premature birth (with special ref- 

erence to edema), 

amino acid preparation in feeding of, 548 

analysis of mortality rates in, 769 

average length of stay in hospital of infants 


born prematurely, 551 
lies resulting from 


ital ocular 

premature birth, 551 

determination of hemoglobin concentration 
in premature infants by cyanmethemo- 
globin method, *673 

effect of pteroylgiutamic acid, purified liver 
extract and vitamin Be on aromatic 
amino acid metabolism of premature 
infants, 1136 

erythrocytometric formula and reticulocytes 
in normal newborn, premature and 
asphyxiated Infants, 333 


#3 
= 
iytes, 926 
{ 
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Premature Infants-—Continued 

growth pattern of, 876 

injury te spinal cord in, 598 

Louisiana's program for care of, 875 

physiologic and chemical response of pre- 
mature infants to oxygen-enriched atmos- 
phere, 371 

postmertem examinations on 22, 725 


prevention and control ef infection in 
nursertes for, 377 
proteolytic enzymes of premature infant, 


with special reference to his ability to 
digest unsplit protein food, 1083 

prothrombin studies on blood of premature 
infant and value of vitamin K therapy, 

reduction of mortality from premature birth, 
541 

serum cholesterol level of turely born 
infant and its mother, 738 

some observations on sooting based on 20 
years experience at New Haven Hospital, 
552 


Prenatal Care: See Pregnancy 

Preston, 8. N.: Mechanism of impaired pul- 
monary diffusion of oxygen in congenital 
heart disease, 1135 

Pretibial Fever: See Exanthems 

Procaine and Procaine Compounds; use of 
procaine hydrochloride intravenously 
treatment of reactions to penicillin ; report 
of 4 cases, 


357 
pediatric; review with comment, 


Ree Meninges, 

Promizole® (4,2' - 1-5’-thiazol 
sulfone) See Meninges, tuberculosis ; 
Tuberculosis, miliary 


Propylene Giycol; aerosol penicillin: blood 
levels of penicillin obtained by inhalation 
of aerosols produced by combined steam 
generator and acrosolizer with use of 
pear? lene glycol, tents and breathing box, 
743 


Prostate; action of human prostate slices on 
a-estradiol and estrone, 912 
Proteins; comparative growth promoting 
values of proteins of cereal grains, 134 
effect of canning, roasting and corning on 
biological value of proteins of western 
beef, finished on either grass or grain, 
720 


‘ 

effect of dietary restriction of B-complex 
Vitamins and protein on excretion of 
creatinine by human subjects, 

in blood: See Blood, proteins 

nutritive value of cereal proteins in human 
subjects, 134 

production of functional and fatty — 
in liver by chronic vitamin B plex 


deficiency, and interrelationships with 
protein intake, 136 
proteolytic enzymes of premature infant, 


with special reference to his ability to 
digest unsplit protein food, 1083 
relation between serum urea concentration 
and protein consumption of normal indi- 
viduals, 330 
studies on protein metabolism of infant; 
comparative biological value of some mil 
protein preparations, 718 
studies on protein metabolism of infants; 
tryptophane requirement, 718 
Prothrombin; See Blood, prothrombin 
Prouty, M.: Familial erythroblastic (Cooley's) 
anemia in American Indian infant, °99 
Pruritus, Anal, 526 
allergy in, 524 
oxyuriasis as cause, 525 
Pseudohermaphroditism See Hermaphro- 
dit 


ism 

Paittacosis; extracellular development of 
agents of psittacosis-lymphogranuloma 
group (Chlamydozoaceae), 717 

Psychiatry; approach to psychiatric problems 
in childhood, *791 

impact of modern psychiatry on medical 

education, YB practice and hospital 

organization, 349 
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Paychiatry Continued 
orientation or training in child paychiatry 
for pediatrician at James Jackson Putnam 
Children’s Center, 918 
Psychoanalysis: value in mentally deficient 
children. 1106 
Paychosomatic Problems; deficient develop- 
ment of masculinity: problem of adoles- 
cence, *1T 
paychogenic incontinence of feces, 535 
psychological aspect of allergic skin reac- 
tlens in childhood, 
Psychotherapy: aspects of pediatric practice, 
919 


role of pediatrician, 
Pteroyigiviamates: See Folic 


186, 918 
Acid 


Puberty; See also Adolescence 
hypogenitaliem during usual time of pu- 
berty, 167 
precocious ; pubertas precox, 583 
precocious 6 examples of sexual 
development; studies growth and 
maturation, *278 
Public Health, mental health in public health 
program, 576 
public health nurse, physician’s ally, 593 


Pulmonary Stenosis: See Arteries, pulmonary 
Pulmonary Valve; congenital atresia of tri- 
cuspid and, *692 
Purpura; anaphylactoid, complicated by trre- 
ducible intussusception, 1116 
thrombocytopenic purpura; study 
of 3 cases with special reference to 
changes in megakaryocytes, 338 
studies of cryoglobulins: unusual purpura 
associated with presence of high concen- 
tration of eryoglobulin (cold precipitable 
serum globulin), 339 
symmetric sphacelus of skin in Schénilein- 
Henoch purpura, 153 


thrombopenic; otolaryngologic manifesta- 
tions, 565 
thrombopentc ; report of 4 cases in 1 family, 
thromboepenic (Werthof’s disease), 568 
Putoam Orientation or training in 


child paychiatry for pediatrician at James 
Jackson Putnam Children's Center, $18 

Pyelonephritis; nephrocalcinesis and Pseudo- 
monas aeruginosa pyelonephritis ; treat- 
ment witli p-ami hy if 
amide (sulfamylon®), 1107 

Pyemia: See under Staphylococci 

Pyoderma; Kaposi's varicelliform eruption; 
isolation of virus of herpes simplex from 
cutaneous lesions of 3 adults and 1 infant, 
353 


Kaposi's varicelliform eruption; primary 
infection with herpes simplex virus, 761 
Pyridoxine: See also Vitamins, B 
skeletal growth in pyridoxine deficient mice, 
172 


See Rickettsial Diseases 

Quick's Test: See under Liver 

Quinacrine (atabrine) : See Tuberculosis 

Quinidine; relative value of synthetic quini- 
dine, dihydrequinidine, commercial quint- 
dine, and quinine in control of cardiac 
arrhythmias, 592 

Quinine: relative value of synthetic quinidine, 
dihydroguinidine, commercial quinidine, 
and quinine in control of cardiac arrhyth- 
mias, 592 


Rabies; neurological complications to treat- 
ment with vaccine, 148 
Radiation; effects of continuous radiation on 
chick embryos and developing chicks; 
growth rate, gonads, and bone, 914 
Radioactivity; absorption of calcium and its 
deposition in bone as studied with aid of 
radioactive calcium, 1137 
effect of certain goltrogenic drugs 
absorption of radioactive lodine by thyresa 
gland of rats and chicks, L111 
recommended use of radioactive isotopes, 
1076 
Radius; asthma in children; treatment with 
radium nasopharyngeal applicator, 1098 
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Rheumatic Fever- ~—Continued 
familial incidence 


tive 
shi between poet ve fam 
ly 
viduals of + ag age, 335 
familial incidence; statistical study 
1 history of rheu- 


“over, 336 
genesis 
logic and 


studies in 


Rat Bite Fever; caused by — minus 
treated with penicillin; report of case, 731 
H. 8.: Acid-base equilibrium and 
oxygen, hemoglobin and hematocrit levels 

in premature infants, 372 
determination of hemoglobin concentration 
in premature = by cyanmethemo- 

of 


response pre- 
oxygen -enriched 


ing, 
S11, 537 
prol 
Red Blood Cells: See Eryth 
W.: Quantitative for measur- 
Hemophilus pertussis antibody, 362 
note : Kerosene intoxication, *623 
Beflex ; Bh. ratory, in healthy and 


ence on ger reflexes, 163 
von Reis, G.: tistreptolysin content 
cerebrospinal °438 
Reproduction: See also Pregnancy; 
and lactation studies with rats feds natural 
rations, 719 
Research ; grants for investigations of thera- 
peutic interest, 545 
Respiration; daily rhythm of respiration in 
infants, $95 
of newborn infant; variation in respiratory 
minute volume with in per cent t ot 
oxygen in respired mixture, *611 
physiologic background of fetal anoxia at 
birth and cyanosis in newborn, *1 
physiologic and chemical 
mature infants to 
atmosphere, 371 
Respiratory Tract: See also Bronchi; Lungs; 
Nose; Pharynx; ete. 
diseases; cold prevention study—influenza 
— for prevention of common cold, 


diseases; evaluation of ultraviolet radiation 
and dust control measures at nava! train- 
ing center, 155 
diseases ; transmission and control in Army 
barracks; spread of hemolytic strepto- 
coceal infections, 154 
diseases; treatment of acute respiratory 
infections in children with orally admin- 
istered unbuffered penicillin solution, 155 
foreign bodies : Foreign 
Reticulocytes: See Erythrocytes 
Reticuloendothelial System; granuloma, 565 
Retina; rare case of multiform glioblastoma 
spongioblastoma of, 588 
2 cases of ablatio retinae congenita non- 
falciformis, 174 
Retinochoroiditis ; 
1 


response of pre- 
oxygen-enriched 


rome 
known origin separable from congenital 
366 


toxoplasmosis, 
Retrolental Fibroplasia ; 
Rb Factor 


and light, 915 

See also Agglutins and Agglutin- 
Blood, groups; Erythroblastosis, 
etal 


Rheumatic Fever; abdominal syndromes of 
rheumatic disease, 335 
nae ad of 73 cases at Hospital del 


biochemical 

infants and children, 562, 563 
incidence in Denmark, 734 

miliary tuberculosis simula’ acute, *676 

oral prophylaxis with penicillin; resistant 
streptococci, 731 


prevalence of rheumatic heart 
high altitudes, *205 
wi 


streptococcic Infections. 
urinary 
in normal and in children, 
Rheumatism ; in deforming 


rheumatism of septic origin, #15 
P. Prevalence 


prevention of poison oak dermatitis, 589 
Riboflavin: See also Vitamins, B 

content of whole wheat, nonenriched and 

enriched flour and of breads made 


therefrom, 873 
effect of ingestion of hi levels of ribo- 
flavin on amount in milk and urine, 873 
effects of various levels of thiamine and 
riboflavin intake upon utilization of 
casein, supplemented with methionine, 722 
Richman, B.: Alternation in electrocardio- 
gram of 3% month old infant, yf 
Rickets; large and medium ted doses of 
vitamin Ds in —e florid, 550 
metabolism of vitamin 
so-called hepatic 
renal, 910 
resistant, 
treatment with vitamin Ds milk, 723 
Rickettsial Diseases; studies on Q fever; 
istence of complement-fixing anti- 
after naturally scquired 


studies on Q fever; complement-fi anti- 

bodies in meat packers at Fort Worth, 
Texas, 732 

‘orm; radiation therapy of ringworm of 


of patients 
to vitamin By, 
Robbins, F. C.: Cultivation of Lansing strain 
of poliomyelitis virus in cultures of 
various human embryonic tissues, 1133 
Roberts, K. E.: Program to foster adjustment 
in young children, 919 
M. H.: Hereditary ectodermal dys- 
plasia of anbidrotic type, * 
Thrombopenic purpura; report of 4 cases in 
1 family, 
Rocky Mountain Spotted Fever; a 
benzoic acid in treatment; of 
use in 17 cases, 561 
ss In; appraisal of some psychological 
‘actors in relation to rooming-in and self- 
p schedules, 350 
as family experience at Grace-New Haven 
Community Hospital, 876 
importance of mother and baby room 
together (for mother, father, family, 
doctor), 8TT 
initiation of rooming-in project at Daal 
New Haven Community Hospital, 8 
nursing, 8 
value of rooming-in experience in pediatric 
training, 726 


Radius ; development; another 
ae index of nutritional status of rural school 
children, *69 
ee Ragweed; lysis in vitro of sensitized leuco- F 
eee cytes by ragweed antigen, $17 
Bo he: reagins in nasal secretion, 1117 
Rammelkamp, C. Acute nonstreptococcic 
pharyngitis, 11 
cat Rapoport, 8.: Causation of ekiri, highly 
fatal disease of children ; 
chemical and nutritional aspects, 950 
fe Urinary excretion of electrolytes during 
ase present status of serologic tests in diagnosis 
of acute rheumatic fever, 365 
ed mature infants to 
atmosphere, 371 
Rectum; abnormalities, 516 
Rho 
children, 
spinal, reflex of Galant, 164 
ue 1 tonic, due to rotation of head on trunk and * 
ae i of body in horizontal plane; their influ- 
scalp, 758 
ee report of outbreak of ringworm of scalp due 
ae to M. audouini, 759 
= 


Rosenblatt, P.: diverticulosis of 
left ventricle, * 

Lower nephron nephrosis, 

Ross, V.: Protamine tetanus toxoid, *10 


Rowke, M.: Use ef parenter al potassium 
therapy in surgical patients, 11 
cortical hyperostosia, 


*105 
Rubella ; in, 559 


during fest. ‘months of gestation, MO 
ocular 


ool of mother during pregnancy, 551 
Ryan, M. L.: Active immunity in tetanus, 956 


366 

Immune response of patients with polie- 
myelitis to virus recovered from their own 
alimentary tract, 1132 


effect of salicylate therapy on Quick's test 
in children, 889 

effect of sodium bicarbonate on renal excre- 
tion of salicylate, 502 

salicylate therapy in children, 595 

urinary excretion of glucuronic and sall- 
normal and in rheumatic 


Salmonella ; * infection of newborn, 707 

Sanford, H. N.: Prothrombin studies on blood 
of premature infant and value of vitamin 
K therapy, 770 

Sarcoidosis, 535 

Sarcoma; anglosarcoma of orbit, 915 

case of reticuloendothelial sarcoma in 

year child, 786 

Sasiaw, 8 As fatal systemic 

lasmosis 2 cousins, 


binatl t t for lice and, 588 
Scalp; ee defect of, 354 
Phthirus pubis infestation of scalp and 
report of 5 cases, 


radiation therapy of ringworm of, 758 

ringworm, report of an outbreak due to 
M. audouini, 759 

Searlet Fever; capillary resistance in, 558 

immunization against, with tannic acid-pre- 
cipitated erythrogenic toxin, 727 

initial uremia tn scarlatinal nephritis, 755 

otitis due to, in children, 

otitis in boy, 3 old, sepsis from, 
{treated} with penicilin, 4 
nereatic function in, 1087 


flier, M.: log! 
of early anterior *973 
Schistosomiasis; bdilharzial carcinoma of 


urinary bladder, 754 
educational problem, 880 
Schénlein-Henoch Purpura: See Purpura 
Scholarships; for Latin American students, 


712 
Schonfeld, W. A.: Deficient development of 
masculinity ; problem of 
dolescence, *1 


M. L. L: Effect of enzymes on 
lutinati ; trypsin and 


Rh system, 1139 
co-operation in public school speech 
correction program, 343 
group pure tone hearing testing in public 
schools, 889 
health; round table discussion, 178 
dedn 


ta 
public school program for hard of hearing 
chi , 43 


survey methods in public schools, 140 


27 


Schwab, L.: tal 
study of ie of antibedy produc- 

tlen, serum complement activity and de- 
velopment of pathologic lesions in response 

to single, large ve of heterologous 


and maturation, °278 
Secretin, deficiency relation of fibrocystic 
5a 


Self- Demand Booting: Gee Infant Feeding 

Senn, M. J. E yehotherapeutic role of 
pediatrician, 918 

Septicemia; sepsis of obscure origin in new~ 
born 

Serum Blood 

Serum : See Anaphylaxis and 

Sewage; role as disseminater of poliom 
virus, 557 

Sex; precocious development: See Puberty, 
preco/ious 


social relations of igs 5 child tn regard 
to his sexual feelings, 1107 
Shapiro, I Mental status of children who 


have recovered from 


an, Tiek 
case in Philadelphia, *491 
Sherman, 1. ©.: Evolution of new 
of early anterior poliomyelitis, 3 
Shigella: See Dysentery 
Sickle Cells: See Erythrocytes, elliptical 
Sigel, M.: Organization and of 
virus diagnostic laboratory, 
Sliver, H. K. in of 


Siliverman, F. N Roentgenographic changes 
in long bones of leukemic treated 
with “aminopterin.” 1126 

Silverthorne, N.: Poliomyelitis; clinical, 

demiologic and laboratory study, 947 
baer Nasal; acute sinusitis in children, 


roentgen treatment of subacute sinusitis in 
children, 893 
stan of chronic sinusitis in children, 


treat t of sinusitis in child 742 
Sinusitis: See Stnuses, Nasal 
Skeleton: See Bones 
Skin, allergic reactions in childhood; phycho- 
logical aspect, 589 
changes in rat following large peroral doses 
of vitamin A, 874 
diseases; importance of vitamin A in dis- 
ease of skin in infants, 355 
Ehlers-Danilos syndrome, *1049 
local allergy (Arthus phenomenon) from 
epinephrine, 1760 
Skull: See Cranium 
Smallpox; eczema vaccinatum, 142 
epidemic of vaceinal meningomyeloen- 
cephalitis, 147 
harmful effects of vaccination, in Canton 
of Bern since 1941, 143 
encephalitis (correspon- 
dence), 539 
vaccination during pregnancy effect 
incidence of congenital malformations, 125 
Smith, C. A.: Adjustment of electrolytes and 
water following premature birth, $27 
Physiologic background of fetal anoxia at 
birth and cyanosis in newborn, *1 
Smith, C. H.: Aminopterin io treatment of 
leukemia in children; serial aspirations of 
bone marrow as guide to management and 
cua of treatment, *1031 
H.: Thrombepente purpura; re- 
im 1 family, *820 
ing, Rh factor, 043 


|_| 
Schwartz, 8. Identification and crystal- 
lization of porphyrins in blood of child ae 
with (congenital) porphy- 
ria, 
Scott, T. FP. M.: Infections with virus of oo 
herpes simplex, 951 ae 
Scrotum, lymphangioma of, 1108 
Seckel, H. P. G.: Bix examples of precocious a 
sexual development studies in growth wt 
Sabin, A. B.: Chorioretinopathy associated 
with other evidence of cerebral damage in 
childheod; syndrome of unknown origin cn 
separable from congenital toxoplasmosis, 
ie 
: Sacrococcygeal Region sacrococcygeal tera- 
toma in infancy, 155 
Sacrum; congenital tumor of, T5T 
Safvat, A.: Use of visammin in treatlent of 
whooping cough, *42 mT 
erythroblastosis 
fetalis, 394 
Shenberg, A Effects of large loads of a 
electrolytes, 926 
4 
rabies and pediculosis treated with benzy 4 | 
benzoate, D.D.T., benzocaine emulsion, 
588 
7 
: 
= 
= 
speech 


in human growth, 
Palsy, 192 
American Association of Blood Banks, v12 
foreign, directory of, 195, T75 
international, directory of, 165, 775 
International Society of Hematology. 546 
International Union Against Venereal Dis- 
eases, 713 
local, directory of, 201, 781 
national, directory of, 198, TT® 
pediatric, directory of, 195, 775 
sectional, directory of, 199, 779 
Soectety for Pediatric Research, Mead John- 
son fellows appointed, 326 
state, directory of, 199, 779 
Society; individual's adjustment to, 1105 
social relations of preschool child in regard 
to his sexual feelings, 1107 


Soctery Transactions: 
American Pediatric Society, 362, 918 
Canadian Society for Study of Diseases of 
Children, 918 
Chicago Pediatric Society, 178, 1141 
Society for Pediatric Research, 1123 
Sodium, bicarbonate; effect on renal excre- 
tion of salicylate, 592 with 


chloride; satisfactory maintenance 
emale 
infants with hypoedrenta, 


sodium chloride in 2 f 
maphroditic 
1124 
See Poliomyelitis; Salicyl Com- 


salicylate 

pounds 

Sés, J.: Bronchial changes in experimentally 

induced cystic degeneration of pancreas, 
change in pancreas ; 


its experimen- 
tal production, 


Cystic 
Dietary lesions of pancreas, *658 
Soybeans; amino acids in urine of suman 
subjects fed eggs or soybeans, 719 
nutritive quality and trypsin inhibitor con- 
tent of soybean flour heated at various 
temperatures, 133 
Spasm; sob spasm, 1106 
of Wood's articulation in- 
cleft palate and apeech therapy, 1084 
correction, analysis of work by states, 157 
correction, co-operation in public school 
program, 343 
suggestions for supervised teach- 
ng in, 
defects: See also Aphasla 
defects; anticipatory speech responses in 
children with articulatory defects, 344 
defects; audiometric tests of speech defec- 
tive college students, 891 
diagnosis and prognosis in cleft 
speech, 342 
parent's role in clinical program, 
approach to pre- 
stutterer, 1106 
supplementary technique 
with secondary stutterers, 15 
defects; why Indian does not stutter, 1006 
defects; why stammerers suffer, 907 
defects; wish for defective speech, 157 
infant; development of vowel sounds, 156 
infant; effect of family occupational status 
and of age on sound frequency, 344 
infant; effect of family occupational status 
and of age on use of sound types, 342 
make mother a clinician, 156 
parent participation in teaching speech to 
deaf child, 891 
program for speech-inhibited child, 890 
survey methods in public schools, 146 
visual alds to improvement, 891 
Spermatic Cord, torsion of, 580 
Spinal Cord; injury in premature infant, 598 
subacute combined degeneration occurring 
in identical twins, 347 
Spinal Fluid: See Cerebrospinal Fluid 
Spirilium Minus: See Rat Bite Fever 
pleen: See also Splenomegaly 


to use 


-Continued 
lymphocyte discharge from Isolated rabbit 
spleen by adrenal cortical extract, 1110 
brawbeswts discharge induced by adrenal 
cortical hormones under in vivo condi- 
tions, 1110 
panhematopenia in children, *862 
Splenectomy; principal indications for sple- 
nectomy during childhood, 1093 
Splenomegaly ; congestive splenomegaly (Ban- 
ti's syndrome) due to portal stenosis, 340 
hepatosplenomegaly ; for diagnosis, 160 
Spongioblastoma of fourth ventricle, 596 
Sputum ; isolation and identification of 
genic fungi from, 1096 
Squint: See Strabismus 
Stammering: See Speech 
Staphylococci ; hiidhood, 7 
pyemia treated with 734 
Starvation; effect of inanition on mammary- 
gland development and lactation, 134 
Stature: See Children, height and weight 
Stauffer, H. M.; Fibrosis of pancreas; en- 
terogastrone and duodenal mechanism in 
relation to increased appetite, *91 
igman, A. : Immune response of pa- 
tients with poliomyelitis to virus recov- 
ered from their own alimentary tract, 


i, Analysis of mortality rates in 
premature infants, 7 

Stein, W. 0. ; Etiologic factors in cellac dis- 
ease, 936 

Stevens-Johnson Syndrome: See Erythema, 


multiforme 
Paranatal affecting 
9 


Stevenson, 8. 8.: 
adjustment in childhood, 

Stokes, J., Jr.: Organization and functions of 
virus diagnostic laboratory, 951 

Stokes-Adams Syndrome: See Heart, block 

Stomach; effect of central nervous system 
depressants on emptying time of human 
stomach, 897 

Stomatitis, epidemic stomatitis and diarrhea 
of newborn, 7 

a wana noma treated with penicillin, 


in ue caused by B. Mucosus capsulatus, 
571 


Strabismus; cross-eyed child--social as well 
as medical problem, 758 
man of ¢ itant convergent, 916 
nonsurgical treatment of squint, 758 
Streptococc! : also Rheumatic 
Scarlet Fever; etc. 
antihyaluronidase in serums of patients 
with rheumatic fever and streptococcic 
infections, 1140 
antistreptolysin content of 
fluid, *438 
hemolytic, 
arthritis, 5 
hemolytic, infections; transmission and con- 
trol of respiratory disease within army 
barracks, 154 
hyaluronic acid and hyaluronidase; hyal- 
uronidase activity of noncapsulated group 
30 


Fever ; 


cerebrospinal 


agglutination in rheumatoid 
6 


hyaluronic acid and hyaluronidase ; produc- 
tion and subsequent destruction of hy- 
aluronic acid by certain strains of group 


A, 13 
hyaluronic acid and hyaluronidase; viru- 
lence of group A streptococci for mice in 
relation to production and destruction 
of hyaluronic acid, 131 
infections induced in mice by local appli- 
mococct 


of streptococe! and pnew 
and by intrapulmonary 


cation 

to nasal mucosa 

instillation, 869 

inhibitor in human serums of hyaluronidase 

produced by strain of hemolytic strepto- 
coccus; further observations, 868 

Streptomycin; absorption, distribution aad 


excretion, 360 

“a on experimental murine pertussis, 

—_ on normal leptomeninges in rabbits, 
5 

degeneration and necrosis of neurones ip 
eighth cranial nuclei caused by, 347 


i 
28 
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distribution of dihydrostreptomycin in vari- 
ous body Suids, 356 

experimental basis for prediction of thera- 
peutic efficacy in infections caused by 
gram-negative bacilli, 1120 

in pediatrics, 763 

intramuscular dosage per unit bedy weight 
correlated with serum levels in infants 
and children, 1119 

origin and nature of resistance to strepto- 
mycin of gram-negative bacilli, 961 

therapy: See Diarrhea; Langs, infections; 
Meninges, tuberculosis» Meningitis 
Plague; Pleurisy, tuberculous; Tubercu- 
losis; ete. 

Variants of Escherichia coli, Pseudomonas 
aeruginosa and Bacillus subtilis requir- 
ing streptomycin. 330 

, Robert A., on Army retired ™ 192 
ae Lorrain Disease: See aralysis, 


C.: Paranatal factors affecting 
adjustment in childhood, 9 

Stuttering: See Speech, defec 

effect of vitamin K on metabol- 


1081 
Sulfamsions (sulfonamide): See Pyeloneph- 
ritis 


Sulfapyridine See Meningitt pidem! 
cerebrospinal 
Sulfhydryl Compounds, and sickilng phenom- 
enon; preliminary report, 566 
Sulfonamides; absorption of sulfantlamide, 
sulfapyridine and sulfamethyithiazole 
from rectum of infants, 901 
caronamide, use in pediatrics, 1118 
clinical observations on new sulfonamide 
(gantrisin®), *785 
comparison of effect of caronamide and 
benzoic acid on penicillin plasma con- 
centrations, 336 
investigation of some newer, as intestinal 
chemotherapeutic agents, 8 
role of liver in renal sulfonamide compli- 
cations, 1107 
sensitivity from of 
sulfonamide compounds in acute infec- 
tions of nose poo ie throat, 916 
subcutaneous administration of sulfadiazine- 
combination in children, 


A 


sulfonamide compounds and amylase in 
children, 152 
sulfonamide drugs and amylodiastase in 
children, 766 
therapy: See Empyema 
Suprarenals: See Adrenals 
Surgery; cardiac mechanism during anes- 
thesia and operation in patients with 
congenital heart disease and cyanosis, 


present status in congenital heart disease, 
566 


use of parenteral potassium therapy in 
surgical patients, 1129 
Sweat Glands; hereditary ectodermal dys- 
piasia of anhidrotic type, °504 
Switzer, J. L.: Electrocardiograms of normal 
children; with special reference to aV 
limb leads and chest leads, *44 
Swyer, A. J.: Congenital diverticulosis of left 
ventricle, *i11 
Syphilis; ¢ ital t t, 737 
dramnios associated with foetal intestinal 
obstruction caused by syphilis of small 
bowel, 135 
mental devel t of itally syphili- 


137 

penicillin therapy of late congenital, 882 

persistent familial (non-specific) 
flocculation reactions suggesting - 
tary mechanism, 1089 

phalangitis syphilitic, _151 

quantitative q tests in 
treat t of peni- 
cillin, 941 


Tachycardia: See under Heart 
Talbot, resignation of from editorial 
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Talbot, N. B.: Adrenocortical “sugar-fat- 
nitrogen” hormone as measured by urinary 
11-17-oxysteroid-like substances and 
counts of circulating eostnephilia, 385 

Talipes: See Foot, deformities 

Taussig, H. B.: Three new syndromes caus- 
ing persistent cyanosis which are com- 
patibie with life for number of years, 


Tay-Sachs Disease: See Idiocy, amaurotic 
Teeth; influence of Quorine in mottled teeth 
on dental caries, 177 
influence of insufficient diet in pregnancy 
on hypoplasia of dental enamel in infants, 
oral health services during period of primary 
dentition, 176 
Temperature, Body; periodicity in bedy tem- 
perature and heart rate, 738 
Teratoma; of ovary in infant 20 months of 
age, *321 
sacroceceygeal, in infancy, 755 
Test, A. R.: Pedigree of clubfoot, *442 
Testes; torsio testis, $10 
undescended treatment of cryptorchism, 
916 


Testosterone Proplonate: See Androgens 
Tetanus; active immunity in, 956 
ecoadjuvant treatment with purified Chondo- 
dendron tormentosum extract (intocos- 
trin®), 881 
combined immunization against diphtherie, 
tetanus and pertussis in newborn infants ; 
duration of antibody levels antibody 
titers after booster dose: effect of passive 
immunity te diphtheria on active tmmuni- 
zation with diphtheria toxoid, 730 
following application of plaster bandage, 


neonatorum, 556 
neonatorum; 2 cases, 553 
protamine toxoid, *10 
treatment; report of 2 cases with critical 
comment on new therapeutic resources, 
561 
Tetralogy of Fallot: See Heart, abnormalities 
Thallium lethal poisoning, encephalopathy 
due to, 906 
Thiamine; content of whole wheat, nonen- 
riched and enriched flours and of breads 
made therefrom, 873 
effect of added thiamine on growth, vision 
and learning, using identical twins, 873 
effect of vitamin B, on energy metabolism, 
549 


effects of various levels of thiamine and 
riboflavin intake upon utilization of 
casein, supplemented with methionine, 722 
relation of thiamine clearance to blood 
levels in man, 137 
requirement of normal infant, 722 
study of fasting-hour excretion in urine or 
normal subjects, 136 
Thiocyanates change in thiocyanate and 
sodum spaces during growth, 
Thicosemicarbazones: See Tubere 
Thiouracil: See Thiourea 
Thiourea; effects of thiouracil feeding on re- 
sistance to low enviromental temperature, 
ill 


studies on suppression of fungus growth by; 
effects of protein fractions, amino acids, 
and thiol compounds, 868 
inhibition of growth of fungi by, 130 
as, 0.: Clinical observations on new 
sulfonamide (gan ), 
Thompson, M.: Etiologic factors in celiac dis- 


ease, 936 

Thorax; abnormalities; congenital chondro- 
sternal prominence (pigeon breast); new 
interpretation, 725 

new method for evaluation of body weight, 

with consideration of constitution by 
utilization of chest circumference, 875 

Throat, sensitivity from insufflation of pow- 
dered sulfonamide compounds in acute 
infections of nose and throat, 916 

Thromboelastography : See Diatheses, Hemor- 
ic 

Thromboplastin: See Blood, coagulation 

Thymus: pat of so-called 
death, 169 
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Today's Health, Hygeie renamed, 192 
Tolmas, H. C.: Giyeogenosis (von Gierke’s 
disease) in Negro infant, *1059 
; ankyloglossia (tongue- 
jossoptosis (retruded 


Townsend, R. 0. : Carpel and epiphysial devel- 
opment ; another of nutritional 


index 
of rural school children, *69 
Toxoid: See Diphtheria; Tetanus 
Toxoplasmosis; chorioretinopathy associated 


isolation of toxoplasma from 
fluid of living infant in Holland. 733 
toxoplasmic encephalomyelitis, 904 
Tracheotomy, physiopathology of, 744 
Tragacanth; allergy (asthma) gum 
tragacanth ; case report, 
Triboulet’s Test: See Tract 
Tricuspid Valve, ee atresia of pul- 


lepsy; Nervous System, 


thema multiforme of 
tevens- Johnsen syn- 
drome); 


in patient 
treated with 762 

Truncus Arteriosus: See Heart, 

Trypsin; effect of enzymes hemagglu- 
tinating phenomena ; and Rh 
system, 1139 

inhibitor content of soybean flour heated at 
various temperatures, 133 

Tryptophane; studies on protein metabolism 
of infants; tryptophane requirement of 

Tsao, Acid- base and oxy- 
= and h t levels in 
premature ‘Infants, 372 

Determination of hemoglobin concentration 
in premature infants by cyanmethemo- 
globin method, *67T3 

Physiologic and chemical response of pre- 
mature infants to oxygen-enriched atmos- 
phere, 871 

Tseng, J. C. 8.: Urinary excretion of 
ronie and salicylic acids in noi 
tn rheumatic children, *826 

Tuberculin: Bee also Tuberculosis 

clinicoroentgenologic find! and 
reaction, 7 

reactions in infancy and childhood, 151 

studies on intracutaneous tuberculin reac- 
tions In various constitutional types; mor- 
phologic functional dualism as exemplified 
4 intracutaneous tuberculin reactions, 
35 


Trimethadione ; severe ¢ 
plurtorificial type 


ucu~ 
and 


in 
acon of lange of Ba, 


BCG vaccine in prevention of, 883 

a infection and adult tuberculosis, 

tomycin on ex tuberculosis 


inhibition of primary, by B.C.G.; study 
in children, based on 13,470 chest roent- 


genograms, 1 
late primary. infection and BCG vaccination, 
—: simulating acute rheumatic fever, 


miliary; treatment with promizole,® 881 

multiple cystic, of bone, 584, 

multiple cystic, of bone associated with cir- 
cumscribed edema, 602 

present policy of American Trudeau Society 
on BCG vaccination, 

eS excisional surgical treatment in 

pulmonary pe meningeal; case of, 883 

renal, relation to primary tuberculosis, 736 

— of treatment with thiosemicarbazone, 


streptomycin treatment, editorial, 1090 
— Meningitis: See Meninges, tuber- 


Spongtoblasioma ; 
under names of org 
Kidneys ; 


and 
regions, as Brain; 
Oblongata; Ovary; Sacrum; etc. 

chemotherapeutic studies of tumors, includ- 
ing leukemia, in children, 961 

funicular, in infant, aged 17 months, 580 

granulosa cell ; hypervolemia in mice bear- 

at 


.! Masked mumps encephalitis con.- 
plicated by hemiplegia, *324 
Twins; cellac disease in identical, ae 
effect of added thiamine on growth, ion, 
and learning, using Identical 873 
epilepsy in; analysis of 5 twin pairs, with 
electroencephalographic studies, *223 
malignancy developing in familial polyposis 
of colon in male twins, 74 
subacute combined degeneration of om 
intestinal perforation in typhoid in 
children, 881 
Typhus; observations among children, 145 


Uleers, Duodenal: See Peptic 
Ulna; epiphysial development; another index 
of nutritional status of rural school chil- 


ren, 
ee of, treated by radiotherapy, 


Ultraviolet Rays; evaluation of radiation 
control of respiratory » at Saal 
training center, 155 

Urachus, fistula, 333 

Uremia; fatal, with bilateral renal calculo- 

sis ; report of case of boy 15 months of 


in scarlatinal nephritis, 755 
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u case 
eae effect of certain gottrogenic on ab- 
sorption of radioactive lodine thyroid BCG, seminar on, 336 
epee gland of rate and chicks, 1111 BCG vaccination in all age groups; methods 
es ee lingual golter, 168 and results of strictly controlled study, 
Tibia: vara epiphysarea (Osgood-Schiatter 882 
disease), 586 
) paraly: Virginia, 
ae. tick paralysis; report of case in Philadel- 
phis, *491 guin pig, 1091 
Tigay, 1 Evolution of neurologe signs of of Viamine A Ds tn large 
ae doses on plasma lipase of healthy and of 
tuberculous children, 1081 
ee endogenous reinfection; 20 year follow-up 
oF study of reactors after removal from con- 
epidemic high schoo! and its 
c course, 
et i ee and palatum fissum (cleft pal erythema nodosum as manifestation of tu- 
cotter, 100 berculosis infection, 734 
ingue 
ees Tonsillectomy; control of post-tonsillectomy 
and postadenoidectomy hemorrhage by 
double-strength posterior pituitary solu- 
tion, 892 
in diphtheria carriers, 879 
eo pediatric approach to, 743 
Tonsils; roentgen treatment of Waldeyer’s 
tonsiliar ring in children, 894 
ee use of bismuth in tonsillitits, 1097 
a Torghele, J. R.: Effects of process of antibody 
ae formation on metabolism of specific amino 
acids. 1131 : 
iy d with other evidence of cerebral damage in 
childhood: syndrome of unknown origin 
a separable from toxoplasmosis, 266 
congenital, 882 
ae in childhood, 149 Tumors: See also Angioma; Angioendothell- 
ee oma; Embryoma; Fibroma; Glioma; 
Granuloma; Lipoma; Lymphoma; Meso- 
nephroma ; Neuroblastoma ; Osteoclastoma ; 
Sarcoma pratoma : 
: 
diseases 
ae and some associated physiological and : 
chemical changes, 357 
Turell, R.: Pediatric proctology; review with 
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Ureters; ureterocele im infancy and child- Viruses-—-Continued 
cultivation of Lansing strain of poliomye- 


lissues, 


litis virus in cultures of various human 


litis to “virus recovered from 


allergic hematuria due to milk, 761 
amino acids, in human subjects fed eggs 
or soy beans, T19 
concentration of urine solutes by young in- 
fants, 579 


dialyzed human 
effect of ingestion of high levels of ribofia- 
vin on amount in, $73 
examination; Addis count in prognosis of 


dynia, 388 

retention; due to hematocolpometra; report 
of ee one with spontaneous recov- 
ery 

steroids; adrenocortical “sugar-fat-nitro- 
ca hormone as measured by urinary 

1-17-oxysteroid-like substences and by 


uterus of mouse by estrogen, 912 


Vaccination: See Immunity; Measles; Rab- 
jes; Smallpox; Tuberculosis; ete. 
Vaccines: See Smalipox; Whooping Cough ; 


ete. 
Calmette-Guérin (aps) : See Tuberculosis 
vers: absorption of penicillin through hu- 


vagina, 352 
hemolytic streptococcal vaginitis in chil- 
dren, 352 


hemorrhage ; urinary retention due to hema- 
tocolpometra, 352 
“mesonephroma vaginae”’; case, 754 
Vasomotor System; disturbances in pollomye- 
litis, with special reference to treatment 
with paravertebral sympathetic block, 142 
Vaughan, V. C., 111: Further observations on 
kernicterus in erythroblastosis fetalis, 395 
Prognosis of ervthroblastosis fetalis, 1139 
Vegetables: See Fruits and Vegetables 
Véghelyi, P. V.: Bronchial changes in —. 
entally induced cystic degeneration of 
pancreas, *846 
Cystic change in ‘reas; ite experimen- 
tal production 
MMetary lesions of pancreas, *658 
Veras, 8.: Escherichia coli meningitis treated 
successfully with streptomycin, *115 
Verruca; warts, 354 
Vertebra Plana Osteonecrotica: See Osteo- 


chondritis 

Vidal, I. E.: Epidemic diarrhea of newborn 
during and after neonatal period, *1008 

Vignec, A. J.: Epidemic diarrhea of newborn 
during and after neonatal period, *1008 

Vinbarbital Sodium: See Barbital and Bar- 
bital Derivatives 

Vineent’s Angina; treatment with penicillin 
by atomizer, 892 

Virilism; metabolic observations on infant 
with congenital adrenocortical insuffici- 

ruses; can les carry fomye- 

Mitis virus? 14 


pollomyelitia, role of sewage as dissemina- 
tor of, S57 


Vitamins: See 


poliomyelitis, recovery from throats of pa- 


tlents, 557 


ty 
birth, stillbirth and death rates of - 
mate and Ulegitimate infants in 
Italy, trom 1937 to 1946, 550 
Acid; Folte 


also 
Acid; Nicotinie Acid; Pyridoxine; Ribo- 
flavin; Thiamine 
A: See also Carotene 
A; absorption in prematurely born infants, 


553 

A; absorption of and aqueous 
tions of ester alcohol vitam A by 
normal chiltren and children with vari- 
ous diseases, 138 

A: action on energy metabolism, 48 

A; of heart and 
great vessel in offspring of vitamin A-de- 
ficient rats, 063 

A: congenital malformations induced in 
rats by maternal vitamin A deficiency: 
effect of varying preparatery diet upon 
yield of abnormal young, 136 

A; clinteal study of avitaminosis A, 874 

A; content of human blood plasma as in- 
dex of carotene utilization, 137 

A; cutaneous changes in rat following large 
peroral doses of, 874 

A.: effect of vitamins A and De in large 
single doses on plasma lipase of healthy 
and of tuberculous children, 1081 

A; hypervitaminosis A, 1080 

A: importance in disease of skin in infants, 


355 

A; intestinal absorption from oily and 
aqueous media in patients with celiac 
syndrome, 723 

ai pane due to excess; its relation to 
infantile cortical hyperostosis, 

effect of dietary restriction of B-com- 
piex vitamins and protein on excretion of 
creatinine by human subjects, 136 

B; influence of concentration of mixtures 
of various components of vitamin B com- 
plex on biological value of casein and on 
economy of food utilization, 138 

B:; production of funetional and fatty 
changes in liver by chronic vitamin B 
complex deficiency, and interrelation- 
ships with protein intake, 136 

B; skeletal changes in growing vitamin B 
complex depleted rats and course of re- 
pair, 139 

B; thiamine, riboflavin and nicotinic acid 
in relation to acute burns in man, 356 

Bi: See Thiamine 

Bus: effect of pteroyigiutamic acid, purified 
liver extract and vitamin Bu on aroma- 
tle amino acid metabolism of premature 
infants, 1136 

Bw; variable r with 
megaloblastic anemia 

C: See Ascorble Acid 

D; effect on energy metaboliam, 549 

D; metabolism of; pathogenesis of so- 
called hepatic rickets, 723 

D; resistant rickets, °409 

Ds; action of single large doses of, 549 
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nitrogen” hormone as measured by uri- mumps; direct isolation in chick embryos, a 
nary 11-17-oxysteroid-like substances and 143 aa 
by counts of circulating eosinophils, 385 oligodynamic action of metallic elements = 
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_ and encopresis, 353 nostic laboratory, 951 ae 
Urine pathogenesis and pathology of experimental pedis 
air-borne influenza virus A infections in 
restriction of B-complex vitamins and YVisammin: See Whooping Cough 
protein on excretion of creatinine by hu- Vision; child's, developmental aspect, 387 ae 
man subjects, 136 effect of added thiamine on, using identi- - aa 
diuretic factor present in normal dog, human cal twins, 873 . 
acute nephritis in childhood, 1108 
excretion of aureomycin, 595 a 
excretion of electrolytes during osmotic : = 
diuresis, 1128 
excretion of glucuronic and salicylic acids Be 
and in rheumatic children, 
mercury in urine of children with acro- . 
counts of circulating eosinophils, 385 a 
thiamine, study of fasting hour excretion 
in normal subjects, 136 a, 
Urography: See under Urinary Tract 
Uterus; mobilization of alkaline p 
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single doses on plasma lipase of healthy 
and of tuberculous caéren 1081 
; intexteation from, 331 


wrentment of rickets with vitamin Ds 

milk, 

deficiencies in children, 550 

K; effect on sugar metabolism, 1081 
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K; prothrombin st on god 
ture infant and value of vitamin 
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PP: See Nicotinic Acid 
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effect of deficient food supply on, 871 

Vomiting; cardicesophageal relaxation as 

cause of vomiting in infants, 402 

electrolyte and nitrogen —, studies in 
infants following cessation of vomiting, 


epidemic aan, vomiting and diarrhea of 
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tranamitted to 
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newborn, 
outbreak of nausea, 
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in children, 
Vulvevaginitis; leas 
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to of electrolyte bal- 
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effects of nitrates in rural water supplies 
on infant health, 139 

metabolism; adjustment of electrolytes and 
water following premature birth, 927 
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intraperitoneal 


system, 1139 


pertussis vaccination, 
penicillin tons of 


See Kidneys, tumors 
: Congenital anomalies of heart 
and great vessels in offspring of vitamin 
A-deficient rats, 963 

Wilson, J. L.: Acid-base and 
oxygen, h and b t levels 

in premature “infants, 372 
Physiologic and chemical response of pre- 
mature infants to oxygen-enriched atmos- 


phere, 
, & J.: Glycogen disease, 406 
Wolff-Parkinson-White Syndrome: See Heart, 
abnormalities 
Wood, M.: Adrenocortical “sugar-fat-nitro- 
gen” hormone as measured by urinary 
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